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Wednesday,  16th  November  1892. — Johnson  Symington,  Esq., 
M.D.,  F.RS.E.,  retiring  Vice-President,  in  the  Chair. 

The  retiring  Vice-President  delivered  the  following 
opening  address: — 

Gentlemen, — It  is  my  duty,  as  retiring  Vice-President,  to 
deliver  the  opening  address  of  this,  the  122nd  Session  of  the 
Boyal  Physical  Society,  and  I  have  selected  as  my  subject 
the  Cerebral  Convolutions  in  the  Primates — a  review  of  our 
knowledge  of  their  anatomy  and  physiology.  The  intimate 
association  between  the  cerebral  convolutions  and  the  mental 
processes  must  ever  render  their  study  one  of  general  interest, 
while  the  great  activity  which  has  been  displayed  in  the 
investigation  of  their  arrangement  and  functions  by  the 
anatomist,  physiologist,  and  pathologist,  and  the  rich  harvest 
which  their  united  labours  have  gathered,  afibrd  abundant 
material  for  the  illustration  of  the  methods  and  results  of 
scientific  work. 

In  1771,  when  this  Society  was  founded,  cerebral  anatomy 

was  in  its  infancy.    Notwithstanding  the  labours  of  Vesalius, 

Willis,  Bidloo,  Vieussens,  Tarin,  and  others,  our  knowledge 

of  the  ordinary  naked-eye  anatomy  of  the  human  brain  was 

vol.  xu.  a 
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very  crude  and  imperfect.  In  our  own  city,  Alexander  Monro 
secundus,  a  man  of  European  reputation,  occupied  the  Chair 
of  Anatomy  in  the  University.  Twelve  years  later,  in  1783, 
he  published  his  great  work,  entitled  "  Observations  on  the 
Structure  and  Functions  of  the  Nervous  System."  In  this 
work  Monro  made  no  attempt  to  show  that  the  convolutions 
and  fissures  of  the  human  brain  were  arranged  in  any  definite 
or  regular  manner.  In  fact,  at  this  time  anatomists  believed 
them  to  be  as  irregular  and  indefinite  as  the  coils  of  the 
small  intestine,  or  a  dish  of  macaroni 

Three  years  after  the  appearance  of  Monro's  "Observa- 
tions," Vicq  d'Azyr  published  in   Paris  his  "Anatomic  et 
Physiologic  du  Cerveau,"  as  the  first  volume  of  a  complete 
treatise  on  anatomy  and  physiology  which  he  intended  to 
issue.    Although  the  only  volume  of  the  series  which  ever 
appeared,  it  is  in  itself  an  imperishable  monument  of  his 
industry,    learning,  manipulative    dexterity,  and    accurate 
observation.    It  consists  of  five  cahiers  of  plates  and  three 
cahiers  of  text.    The  five  cahiers  of  figures  contain  thirty- 
five  coloured  plates,  and  the  same  plates  in  black  with  111 
pages  of  explanation.    As  an  atlas  of  the  naked-eye  anatomy 
of  the  adult  human  brain,  it  far  surpassed  in  the  number,  the 
artistic  excellence,  and  the  fidelity  to  nature  of  the  drawings, 
any  previously  published  work  on  the  subject    The  plates 
are  life-size,  and  Vicq  d'Azyr  spared  no  pains  to  render  them 
accurate.    Many  of  them,  especially  the  views  of  the  bi-ain 
from  above,  were  made  from  dissections  of  this  organ  while 
still  within  the  cranial  cavity.     By  this  means  he  preserved 
the  natural  shape  and  relations  of  its  difierent  parts.     A 
study  of  the  text  accompanying  the  plates  will  show  that  he 
was  thoroughly  familiar  with  the  researches  of  his  predeces- 
sors.   He  makes  frequent  reference  to  the  works  of  Vesalius, 
Eustachius,  Etienne,  Willis,  Bidloo  and  Cowper,  Moraiid, 
Tarin,  Soemmerring,  Haller,  and  Monro,  and  points  out  both 
the  merits  and  the  imperfections  of  their  illustrations.     It 
is  not  surprising  to  hear  that  Vicq  d'Azyr's  work  created 
a  considerable  sensation  when  it  appeared,  and  has  ever 
since  been  a  fertile  source  for  the  illustrations  of  our  text- 
books.    It  must  be  admitted,  however,  that  his  illustrations 
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and  descriptions  of  the  convolutions  are  very  imperfect,  and 
not  to  be  compared  with  those  he  gives  of  the  other  parts  of 
the  brain.  He  appears  to  have  been  unable  altogether  to 
shake  off  the  traditional  view  of  the  convolutions  as  irregular 
and  indefinite  folds  of  the  cerebral  cortex.  Confining  his 
observations,  as  he  appears  to  have  done,  to  the  adult  human 
brain,  it  is  surprising  that  he  succeeded  as  well  as  he  did. 
Thus  he  recognised  the  convolutions  of  the  corpus  callosum, 
the  hippocaropal  and  uncinato  convolutions  with  the  gyrus 
dentatus,  and  distinguished  the  ascending  frontal  and  ascend- 
ing parietal  convolutions  by  their  direction  from  those  in 
front  and  behind.  He  doubted  the  propriety  of  dividing  the 
cortex  into  lobes,  preferring  to  map  out  the  convex  surface  of 
the  cerebral  hemispheres  into  three  regions  according  to  their 
Ix)sition  subjacent  to  the  frontal,  parietal,  and  occipital  bonea 
In  this  he  was  more  logical  than  some  of  his  predecessors, 
for  neither  he  nor  they  made  any  attempt  to  trace  the  course 
of  the  cerebral  fissures.  He  marks  a  number  of  the  convolu- 
tions, but  does  not  label  any  of  the  fissures  between  them. 
Broca  gives  him  credit  for  representing  the  fissure  of 
Solando,  but  he  did  so  very  imperfectly. 

In  1810  Grail  and  Spurzheim  published  their  well-known 
**  Anatomie  et  Physiologie  du  syst^me  nerveux  en  general  et 
du  cerveau  en  particulier."  One  might  naturally  have 
expected  that  these  investigators  would  have  paid  special 
attention  to  the  configuration  of  the  cortex,  but  such  is  not 
the  case ;  indeed,  they  added  nothing  to  our  knowledge  of  the 
cerebral  convolutions  or  fissures.  They  appear  to  have  been 
so  enamoured  by  their  peculiar  phrenological  theories  as  not 
only  to  neglect  the  careful  study  of  the  external  surface  of 
the  brain,  but  even  to  distort  anatomical  facts  so  as  to  make 
them  appear  to  favour  their  views.  Thus,  as  Leuret  ^  shows, 
in  giving  illustrations  of  the  brains  of  the  lion  and  tiger 
(see  plate  xxxiii.,  figs.  4  and  6  of  their  work).  Gall  and 
Spurzheim  greatly  exaggerate  the  size  of  the  parts  of  the 
brain  lying  behind  the  fissure  of  Sylvius,  portions  of  the 
cortex  to  which  they  attributed  the  functions  of  destruction 
and  cunning. 

^  Anatomie  compart  du  systeme  nerveux,  vol.  i.,  p.  866. 
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T.  Tiedemann,^  writing  in  1816,  showed  the  slender 
anatomical  basis  upon  which  their  theories  were  based.  He 
states  that  while  Gall  urged  the  importance  of  comparative 
anatomy  in  the  investigation  of  the  functions  of  the  brain, 
he  himself  only  described  the  nervous  system  of  a  worm, 
of  a  hen,  and  of  a  few  mammals,  and  even  these  few 
imperfectly. 

In  1831,  Bolando,  an  Italian  anatomist,  gave  the  first 
clear  and  accurate  representation  of  the  cerebral  fissure  in 
the  human  brain,  now  usually  named  after  him. 

The  adult  human  convolutions  are  so  highly  developed  and 
80  complex  in  their  arrangement,  that  one  cannot  be  surprised 
at  the  failure  of  the  older  anatomists  to  detect  order  in  such 
apparent  irregularity.  It  was  hopeless  to  expect  any  solid 
advance  merely  by  the  study  of  adult  human  brains.  It 
was  only  through  comparative  anatomy  and  development 
that  progress  in  this  direction  was  possible. 

Many  of  the  older  anatomists  were  well  aware  of  the  light 
which  was  thrown  upon  the  structure  of  the  human  brain  by 
a  study  of  lower  forms,  and  they  frequently  give  illustrations 
of  the  brains  of  certain  of  the  domestic  animals.  In  such 
orders  as  the  Carnivora  and  Ungulata,  the  general  arrange- 
ment of  the  convolutions  differ  greatly  from  that  of  man ; 
their  evolution  has  followed  a  path  of  its  own,  so  that  the 
attempts  to  determine  their  corresponding  homologies  is 
attended  with  special  difiS.culties,  even  if  it  be  not  entirely 
futile.  In  the  Primates,  however,  we  have  a  tolerably 
regular  evolution  from  the  nearly  smooth  brain  of  some  of 
the  New- World  monkeys  up  to  the  complex  folds  found  in 
man.  Even  in  the  lower  Primates,  where  the  convolutions 
are  few  in  number,  the  general  development  of  the  cerebral 
hemispheres  and  their  extension  backwards  beyond  the 
cerebellum  indicate  a  higher  type  than  the  convoluted  brain 
of  many  lower  mammals. 

It  is  to  Leuret  and  Gratiolet  that  we  are  indebted  for  the 
first  important  work  on  the  comparative  anatomy  of  the  con- 
volutions, and  for  perceiving  the  necessity  of  an  examination 

^  Anatomie  and  BildangsgeBchichte  des  Goliirns  im  FcetOB  des  MonschoD, 
Niirnberg,  1816. 
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of  the  fissures  as  well  as  the  convolations.  Leuret^  gave 
beautiful  drawings  of  the  brains  of  numerous  mammals,  such 
as  the  beaver,  rabbit,  mole,  paca,  agontis,  hedgehog,  sqtdrrel, 
cat,  lion,  panther,  bear,  otter,  ferret,  sheep,  ox,  horse, 
kangaroo,  roebuck,  deer,  wild  boar,  seal,  porpoise,  elephant, 
and  papio.  The  papio  was  the  only  monkey  that  Leuret 
had  studied,  but  he  recognised  very  clearly  the  fact  that  its 
convolutions  are  arranged  fundamentally  the  same  as  those 
of  man.  In  the  explanation  to  plate  xv.  of  his  Atlas,  which 
contains  several  figures  of  this  animal's  brain,  he  writes: 
"  It  is  a  very  smaU  human  brain,  or  rather  a  very  great  brain 
of  the  human  foetus.  The  cerebral  convolutions  are  the  same 
in  number  as  in  man,  but  they  are  not  more  folded  than 
those  of  a  foetus  of  the  sixth  or  seventh  month.  One 
recognises  three  anterior  convolutions,  three  posterior  con- 
volutions, two  superior  convolutions,  an  internal  convolution, 
and  a  group  of  suborbital  convolutions." 

In  plate  xvi  he  shows  that  the  same  convolutions  exist 
in  man.  It  was  Leuret  who  first  described  the  fissure  of 
Bolanda  Bolando  appears  to  have  been  the  first  anatomist 
who  figured  this  fissure  correctly,  but  he  did  not  describe  it. 
Leuret  failed  to  distinguish  the  parieto-occipital  fissure  or 
the  occipital  lobe.  He  died  before  finishing  his  work  on  the 
comparative  anatomy  of  the  nervous  system,  the  second 
volume  being  entirely  written  by  Gratiolet.  Gratiolet  also 
published  a  "  Memoir  sur  les  plis  c^r^braux  de  Thomme  et 
des  Primates "  in  1854.  In  this  classical  memoir  Gratiolet 
made  a  very  careful  and  elaborate  comparison  of  the  relative 
development  of  the  convolutions  of  the  human  brain  in  a 
well-developed  European,  a  Bosjeswoman,  microcephalic 
idiots,  and  foetuses.  He  also  investigated  their  arrange- 
ment in  the  chimpanzee,  the  orang-outang,  and  the  gibbon,  as 
well  as  various  monkeys  of  both  the  Old  and  the  New  World. 
Anatomists  previous  to  Leuret  and  Gratiolet  had  divided  the 
outer  surface  of  the  cerebral  hemispheres  into  lobes,  the 
extent  and  boundaries  of  which  were  determined  by  the 
bones  of  the  skull  which  covered  them.     The  five  lobes 

^  Anatomie  compart  da  syst^me  nerveux,  consid^rde  dans  sans  rapports 
avcc  rintelligence. 
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described  by  Gratiolet  in  man  and  the  higher  apes,  although 
named,  with  one  exception,  from  the  bones  with  which  they 
were  specially  related,  were  based  upon  fissures  in  the  brain 
itself.  This,  as  Broca^  very  justly  observes,  constituted  a 
very  important  advance  in  the  study  of  the  convolutions. 
The  five  cerebral  lobes  described  by  Gratiolet  are  still,  with 
some  modifications,  generally  accepted  by  anatomists. 

Gratiolet,  from  his  comparative  study  of  the  Primate  brain, 
was  led  to  divide  the  gyri,  from  the  order  of  their  appearance, 
into  primary  and  secondary.  By  this  means  he  was  able  to 
analyse  the  richly  convoluted  brains  of  the  higher  races  of 
mankind,  and  to  explain  the  steps  of  their  evolution  from 
simpler  forms.  Gratiolet's  work  was  published  about  forty 
years  ago,  and  since  then  most  of  the  leading  anatomists  in 
this  and  other  countries  have  contributed  to  the  task  of 
placing  our  knowledge  of  the  comparative  anatomy  of  the 
cerebral  convolutions  upon  a  sound  morphological  basis. 
Amongst  these,  special  mention  may  be  made  of  Gervais 
and  Broca  in  France,  of  Rudolph  Wagner,  Bischoff,  Echer, 
Pansch,  Benedict,  Zuckerkandl,  Waldeyer,  Schwalbe,  and 
Eberstaller  in  Germany  and  Austria;  of  Guldberg  in 
Norway;  of  Giacomini  in  Italy;  of  Burt  Wilder  in  America; 
and  of  Owen,  Huxley,  Flower,  Turner,  Marshall,  RoUeston, 
and  Cunningham  in  this  country.  In  connection  with  this 
subject,  I  may  perhaps  be  allowed  to  refer  specially  to  the 
work  that  has  been  done  by  one  of  our  former  presidents — 
Sir  William  Turner.  As  early  as  1865  he  read  a  paper 
before  the  Royal  Society  of  Edinburgh,  entitled,  "Notes 
more  especially  on  the  Bridging  Convolutions  in  the  Brain 
of  the  Chimpanzee,"  and  in  the  following  year  he  delivered  a 
lecture  before  the  Royal  Medical  Society  on  "  The  Convolu- 
tions of  the  Human  Cerebrum  topographically  considered," 
which  was  pubUshed  in  the  Edinburgh  Medical  Journal  for 
June  1866.  In  this  lecture  Sir  William  Turner  not  only 
gave  a  very  valuable  summary  of  the  state  of  our  knowledge 
at  that  time,  but  he  also  added  much  original  matter,  and 
introduced    several    new   terms    which    have    since    been 

^  Note  sor  la  topographiqae  c^r^brale  et  sor  quelques  points  de  riiistoire 
dee  circonvolutions — BuUetin  de  I'Acad  de  M^decine,  1876. 
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goneral]y  adopted  in  the  descriptive  anatoniy  of  the  cerebral 
cortex.  Two  years  ago,  his  position  as  one  of  the  leading 
authorities  in  this  department  of  anatomy  was  recognised 
by  hie  being  invited  to  deliver  an  address  on  this  subject 
before  the  Anatomical  Section  of  the  International  Medical 
Congress  held  in  Berlin.  This  address  was  published  in  the 
Journal  0/  Anatomy  and  Physiology  for  October  1890,  and 
also  in  the  Transactions  of  the  Berlin  Congress.  It  contains 
a  very  extensive  and  valuable  series  of  investigations  into 
the  arrangement  of  the  rhinencephalon  and  pallium  in 
numerous  animals,  and  is  illustrated  by  a  large  number  of 
original  iigures. 

Turning  now  from  the  comparative  anatomy  of  the  adult 
brain  to  its  developmental  history,  we  shall  find  that  this 
department  has  likewise  engaged  the  attention  of  many 
earnest  investigators,  and  shows  a  good  record  of  work 
already  accomplished.  Of  course,  the  very  early  stages  in 
the  development  of  the  brain  could  not  be  ascertained  until 
the  general  introduction  of  the  microscope  as  an  instrument 
of  research,  the  discovery  of  suitable  hardening  and  staining 
reagents,  and  of  improved  methods  of  section  cutting; 
but  even  before  these  important  aids  had  been  adopted 
in  our  laboratories,  the  maioi  features  of  cerebral  develop- 
ment had  been  traced. 

We  have  seen  that  the  publication  of  Vicq  d'Azyr's  work 
in  1787  provided  the  anatomist  with  an  accurate  and  a 
beautifully  illustrated  accouut  of  the  uaked-eye  anatomy  of 
the  adult  brain.  About  thirty  years  later,  in  1810,  the 
science  of  embryology  was  enriched  by  Frederick  Tiede- 
mann's  memoir  on  the  "Anatomie  und  Bildungsgeschichte 
des  Gehirns  im  Foetus  des  Menschen,"  This  was  the  first 
work  of  any  importance  dealing  in  a  systematic  manner  with 
the  development  of  the  human  brain.  It  affords  an  admir- 
able illustration  of  the  fact  that  the  introduction  of  improved 
methods  of  research  are  soon  followed  by  fresh  discoveries. 
Shortly  before  Tiedemann  began  to  work  at  the  development 
of  the  brain,  Beil  had  shown  the  value  of  spirits-of-wine  as  a 
hardening  agent  for  the  central  nervous  system,  and  Tiede- 
mann used  this  fluid  for  the  embryoes  he  obtained  for  his 
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researches.  This  method  was  invaluable  for  his  naked-eye 
dissections,  but  it  did  not  enable  him  to  determine  the  con- 
dition of  the  nervous  system  in  the  first  month  of  intra- 
uterine life.  He  described  the  general  external  form  of  the 
human  embryo  at  the  end  of  the  fourth  week,  but  came  to 
the  conclusion  that  it  then  possessed  neither  brain  nor  spinal 
cord,  their  place  being  taken  by  a  clear  fluid.  He,  however, 
gave  an  excellent  description,  with  drawings,  of  the  general 
form  of  the  foetal  brain  from  the  twelfth  week  to  the  seventh 
month.  It  is  now  well  known  that  the  external  surface  of 
the  cerebral  hemispheres,  from  about  the  tenth  week  to  the 
end  of  the  fourth  month,  present  certain  fissures  which 
Tiedemann  was  the  first  to  figure.  He  was,  however,  wrong 
in  supposing  that  they  were  the  rudiments  of  the  permanent 
fissures,  for,  as  Professor  Cunningham  has  pointed  out,  J.  T. 
Meckel,  a  year  previously,  had  correctly  described  them  as 
merely  temporary  foldings  of  the  cerebral  wall.  Tiedemann 
does  not  appear  to  have  investigated  to  any  great  extent  the 
surface  of  the  hemispheres  from  the  sixth  to  the  ninth  month, 
a  period  during  which  the  development  of  the  fissures  and 
convolutions  is  most  active.  These  omissions,  however,  were 
to  a  great  extent  supplied  by  Beichart  in  1859,  Echer  in 
1869,  and  Mihalkovics  in  1877. 

Notwithstanding  all  that  has  been  done  in  the  comparative 
and  developmental  anatomy  of  the  cerebral  cortex,  it  is  still 
a  fruitful  field  for  the  earnest  investigator. 

The  memoir  published  this  year  by  Professor  D.  J. 
Cunningham  ^  shows  what  valuable  and  interesting  results  it 
can  still  yield.  In  his  memoir,  Cunningham  has  given  the 
results  of  his  investigations  regarding  the  development,  com- 
parative anatomy,  and  topographical  relations  of  the  principal 
fissures  in  the  Primate  brain,  together  with  an  able  summary 
and  discussion  of  the  work  of  previous  observers. 

It  is  undoubtedly  the  most  important  contribution  to  the 
morphology  of  the  Primate  brain  that  has  appeared  for  many 
years.  Many  interesting  points,  however,  still  require 
elucidation.     Indeed,  even  now  we  know  practically  nothing 

^  Gontribntions  to  the  Surface  Anatomy  of  the  Cerebral  Hemispheres — 
Boyal  Irish  Academy,  Cmmingham  Memoirs,  1892. 
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from  direct  observations  regarding  the  stages  in  the  develop- 
ment of  the  cerebral  fissures  and  convolutionc  in  the 
anthropoid  apes,  and  even  in  the  lower  apes  our  knowledge 
is  very  incomplete. 

We  have  seen  that  to  the  French  school  of  anatomists,  as 
represented  by  Leuret  and  Gratiolet,  is  due  the  honour  of 
having  been  the  first  to  show  the  true  scientific  method  of 
studying  the  cerebral  fissures  and  convolutions,  and  of 
having  applied  those  methods  with  such  brilliant  results. 
To  another  Frenchman,  the  illustrious  Broca,  we  owe  the 
first  demonstration  of  the  doctrine  of  localisation  of  function 
in  the  cerebral  cortex,  a  discovery  destined  to  prove  not 
only  of  great  scientific  interest,  but  also  of  immense  import- 
ance in  practical  medicine  and  surgery.  So  long  as  the 
anatomy  of  the  cerebral  cortex  was  unknown,  its  physiology 
was  of  necessity,  to  a  large  extent,  a  matter  of  vague  specula- 
tion. Even  for  some  time  after  the  publication,  in  1854,  of 
6ratiolet*s  work  on  the  cerebral  convolutions,  clinical  and 
pathological  observations  and  physiological  experiments  were 
believed  to  prove  that  all  parts  of  the  cerebral  cortex  had  the 
same  functional  value.  Numerous  cases  were  related  in 
which  large  portions  of  the  surface  of  the  cerebrum  were 
destroyed  by  accident  or  disease  without  producing  any 
apparent  mental  disturbance.  Thus  Dr  Bigelow  described, 
in  the  American  Journal  vf  the  Medical  Sciences  for  July 
1850,  what  is  generally  quoted  as  the  "  American  crowbar 
case."  A  young  man  was  hit  by  a  bar  of  iron  at  the  left 
angle  of  his  jaw.  The  piece  of  iron  entering  at  the  angle  of 
the  jaw  passed  through  the  anterior  part  of  the  left  cerebral 
hemisphere,  and  emerged  at  the  top  of  his  head  in  the  left 
frontal  region.  The  man  speedily  recovered,  and  lived  for 
thirteen  years  after  the  accident,  without  manifesting  any 
special  cerebral  symptoms. 

Flourens,  the  great  French  physiologist,  found  that  he  could 
remove  limited  portions  of  .the  cortex  in  animals  without 
destroying  any  one  of  its  functions,  and  that,  according  to  the 
amount  removed,  all  its  functions  were  gradually  impaired  and 
finally  destroyed.  According  to  his  experiments,  mechanical 
stimulation  of  the  cortex  produced  little  or  no  effect. 
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In  1861  Dr  Paul  Broca  published  the  first  of  a  series  of 
papers,  "  Sur  le  Si(5ge  de  la  Faculty  du  Langage  articul^,"  in 
which  he  demonstrated,  from  clinical  and  pathological  observa- 
tion, the  fact  that  the  centre  for  speech  was  situated  in  the 
posterior  part  of  the  inferior  frontal  convolution.  In  cases 
of  a  lesion  in  this  part  of  the  cortex  the  patient  cannot  give 
articulate  expression  to  the  object  he  desires  or  is  requested 
to  name,  although  he  may  know  the  proper  word-symbol  for 
it.  In  1869  Dr  Hughlings-Jackson,  from  observations  of 
cases  of  unilateral  and  localised  epileptiform  convulsions, 
came  to  the  conclusion  that  there  were  motor  centres  in 
the  cortex,  the  irritation  of  which  caused  the  convulsive 
phenomena. 

The  views  of  Hughlings- Jackson  were  soon  confirmed  and 
greatly  extended  by  the  experiments  of  Hitzig  and  Fritsch 
in  Germany,  and  Ferrier  in  this  country.  In  1870  Hitzig 
and  Fritsch  published  an  account  of  their  experiments  on 
the  lower  animals,  in  which  portions  of  the  exposed  brain 
cortex  were  stimulated  by  a  continuous  current,  when  the 
phenomena  of  contraction  of  certain  groups  of  muscles  was 
observed  on  opening  and  closing  the  current.  In  1873 
Ferrier,  to  test  the  views  of  Hughlings-Jackson,  undertook 
a  somewhat  similar  series  of  experiments,  using,  however,  a 
Faradic  instead  of  a  continuous  current.  He  mapped  out 
upon  the  cerebral  cortex  of  the  macacque  monkey  a  large 
number  of  centres,  each  of  which,  on  stimulation,  was 
followed  by  certain  definite  movements. 

From  ^periments  on  various  animals,  it  has  been  shown 
that  this  localisation  becomes  more  definite  as  we  pass 
from  lower  to  higher  forms.  Thus  it  is  hardly  recognisable 
in  the  frog,  and  gradually  becomes  more  distinct  in  the 
bird,  rabbit,  and  dog.  The  macacus  shows  a  decided  advance 
on  the  dog,  but  even  in  it  the  diflferentiation  is  still  very 
incomplete. 

"  If  we  explore,  for  instance,  the  area  for  the  wrist,  we  find 
that  its  limits  are  ill  defined.  In  some  parts  of  the  area  we 
obtain  movements  of  the  wrist  only,  but  in  other  parts  of  the 
area  stimulation  produces  not  only  movements  of  the  wrist 
but  also  of  the  shoulder  or  of  the  digits  or  of  the  neck ;  and 
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80  with  the  other  areas.  If,  however,  not  a  macacus  or  other 
ordinary  monkey,  but  the  more  highly-developed  orang- 
outang be  taken  as  the  subject  of  experiments,  the  differentia- 
tion is  found  to  be  distinctly  advanced ;  the  several  areas  are 
more  sharply  defined,  and  what  is  important  to  note,  the 
respective  areas  tend  to  be  separated  from  each  other  by 
portions  of  cortex,  stimulation  of  which  gives  rise  to  no 
movement  at  all"  (Foster,  **A  Text-Book  of  Physiology," 
5th  edition,  pt  iii,  p.  1043). 

It  is  of  course  impossible  to  repeat  these  experiments  on 
man,  but  they  have  unquestionably  given  an  immense 
impetus  to  the  clinical  and  pathological  investigation  of 
injuries  and  diseases  of  the  human  cerebral  cortex,  and  it  has 
been  abundantly  demonstrated  that  similar  motor  centres 
exist  in  man.  The  application  of  these  facts  to  the  treat- 
ment of  injuries  and  diseases  of  the  cerebral  cortex  by 
Macewen,  Horsley,  and  others,  constitute  one  of  the  greatest 
triumphs  of  modem  suigery. 

In  the  remarkable  address  which  Professor  Macewen 
delivered  at  the  annual  meeting  of  the  British  Medical 
Association  in  August  1888,  numerous  cases  were  shown  in 
which  the  exact  seat  of  a  lesion  in  the  cerebral  cortex  had 
been  diagnosed  and  successfully  treated. 

There  are  few  questions  in  morphology  that  can  equal  in 
scientific  and  practical  interest  those  connected  with  the 
determination  of  the  relation  between  the  cerebral  fissures 
and  convolutions  in  man  and  the  higher  apes,  and  I  propose 
now  to  briefly  consider  some  of  the  more  important  results 
that  have  been  arrived  at  from  a  study  of  their  comparative 
anatomy.  We  have  seen  that  in  1854  Gratiolet  figured  the 
brains  of  the  chimpanzee,  orang,  and  gibbon,  and  he  came  to 
the  conclusion  that,  not  only  the  main  lobes  and  fissures  of 
the  human  brain  were  represented  in  these  apes,  but  also  all 
the  principal  convolutions  and  secondary  fissures ;  the  main 
peculiarity  of  the  human  brain  being  a  more  convoluted 
arrangement  of  the  individual  convolutions,  and  an  increase 
in  the  number  and  complexity  of  the'"  plis  de  passage,"  or 
bridging  convolutions.  These  bridging,  or  annectant,  con- 
volutions are  especially  well  developed  between  the  parietal 
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and  occipital  lobes.  In  plate  xii.  of  his  Atlas,  Gratiolet  gave 
figures  of  numerous  Primate  brains,  and  marked  the  corre- 
sponding lobes  and  convolutions  in  the  different  brains  by 
similar  colours,  so  that  the  points  of  similarity  could  be 
readily  appreciated. 

Soon  after  the  publication  of  Gratiolet's  work.  Professor 
Owen,  in  a  paper  read  before  the  Linnean  Society  of 
London,  "On  the  Characters,  Principles  of  Division,  and 
Primary  Groups  of  the  Class  Mammalia,"  endeavoured  to 
prove  that  the  growth  backwards  of  the  cerebral  hemispheres 
was  so  marked  in  man  that  a  posterior  lobe  "  is  peculiar  to 
the  genus  homo,  and  equally  peculiar  is  the  posterior  horn 
of  the  lateral  ventricle  and  the  hippocampus  which  char- 
acterise the  hind  lobe  of  each  hemisphere."  In  virtue  of 
these  special  cerebral  characters,  Owen  placed  man  in  a 
separate  subclass  of  the  Mammalia,  which  he  termed 
Archencephala.  These  views  were  vigorously  controverted 
by  Professors  Huxley  and  Flower,  who  had  little  difficulty 
in  proving  that  the  possession  of  a  posterior  lobe,  a  posterior 
horn,  and  a  hippocampus  minor,  were  not  peculiar  to  man, 
but  existed  in  many  apes.  No  one  has  contributed  more  to 
our  knowledge  of  the  anatomy  of  the  anthropoid  apes  than 
Sir  Richard  Owen,  but  his  warmest  admirers  must  admit  that 
anatomical  facts  lend  no  support  to  his  statements  on  this 
subject.  The  most  marked  character  which  distinguishes 
the  brniu  of  man  from  that  of  the  anthropoid  apes  is  to  be 
found  in  its  large  size,  both  absolutely  and  relatively,  to  the 
body  weight.  When  we  compare  the  individual  lobes  and 
convolutions,  we  find  many  interesting  peculiarities  in  the 
human  brain,  but  they  are  all  of  secondary  importance.  The 
contention  of  Huxley  that  the  differences  in  the  anatomy  of 
man  and  the  higher  apes  are  much  less  than  those  between 
the  latter  and  the  lower  monkeys,  are  very  strikingly  illus- 
trated by  a  comparison  of  their  brains. 

The  frontal  lobe  is  now  generally  regarded  as  extending 
backwards  to  the  fissure  of  Rolando,  although  Gratiolet 
placed  it  anterior  to  the  convolution  ascending  in  front  of 
and  parallel  with  that  fissure.  Physiologically,  the  two  con- 
volutions bounding  the  fissure  of  Rolando  are  so  intimately 
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associated  that  it  is  unfortunate  that  they  should  be  described 
anatomically  as  belonging  to  two  different  lobes.  The  dis- 
covery by  Broca  of  the  centre  for  speech  or  phonation  in 
the  posterior  part  of  the  left  inferior  frontal  convolution 
in  man,  and  the  belief  that  the  frontal  lobes  are  specially 
connected  with  the  intellectual  actions  of  cognition  and 
volition,  have  naturally  led  to  a  very  careful  comparison  of 
this  part  of  the  brain  in  man  and  apes. 

In  1861  the  late  Professor  John  Marshall,^  in  describing 
the  brain  of  a  young  chimpanzee,  stated  that  in  this  animal 
the  dorsal  end  of  the  fissure  of  Eolando  was  situated  in  front 
of  the  transverse  axis  of  the  hemisphere,  while  in  man  it 
was  to  a  still  greater  extent  behind  that  axis.  Assuming 
the  length  of  the  hemisphere  to  be  represented  by  100,  the 
distance  from  the  forepart  of  the  brain  to  the  dorsal  end  of 
the  fissure  of  Bolando  was  estimated  by  Marshall  as  47  in 
the  chimpanzee  and  57  in  man.  In  a  paper  which  I  read 
before  this  Society  in  1890, 1  ventured  to  doubt  the  accuracy 
of  this  statement,  as  in  a  brain  of  a  chimpanzee  in  my  posses- 
sion this  fronto-Solandic  index  was  61,  or  a  little  more  than 
in  the  human  subject.  Professor  D.  J.  Cunningham,*  by  a 
somewhat  different  method  of  measurement,  and  a  more 
extended  series  of  observations,  has  confirmed  my  results. 
Thus,  in  the  human  subject,  Cunningham  found  the  mesial 
fronto-Bolandic  index  to  be  55*3,  while  in  the  chimpanzee  it 
was  55*9.  The  orang  gave  an  index  of  55'5,  so  that  in  these 
two  anthropoids  the  relative  antero-posterior  length  of  the 
upper  part  of  the  frontal  lobe  exceeds  that  of  man.  This 
does  not,  however,  apply  to  the  outer  part  of  the  frontal  lobe, 
as  Cunningham  found  the  outer  end  of  the  fissure  of  Kolando 
relatively  farther  forwards  in  the  chimpanzee  and  orang  than 
in  man.  In  the  lower  apes  of  the  Old  World  the  whole  extent 
of  the  fissure  of  Bolando  is  farther  forwards  than  in  man. 
Although  the  frontal  lobe  is  longer  near  the  mesial  plane  in 
the  chimpanzee  and  orang  than  in  man,  yet  in  both  these 
anthropoids  it  is  undoubtedly  narrower,  the  anterior  part  of 

^  Nataral  History  K«yiew,  vol.  i. 

'  Contribution  to  the  Surface  Anatomy  of  the  Cerebral  Hemispheres — 
Royal  Irish  Academy,  Cunningham  Memoirs,  1892. 
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their  brain  being  markedly  pointed  as  compared  with  that 
of  man.  The  vertical  extent  of  the  frontal  lobe  is  also  greatly 
diminished  by  the  upward  projection  of  the  roof  of  the  orbit. 
Taken  as  a  whole,  therefore,  the  frontal  lobe  is  relatively 
much  smaller  in  the  anthropoids  than  in  the  human  subject, 
and  the  diminution  specially  involves  the  outer  part  of  the 
lobe.  These  facts,  taken  in  connection  with  the  discovery 
of  Broca  of  the  seat  of  articulate  language  in  the  inferior 
frontal  convolution,  lend  a  certain  amount  of  probability  to 
the  contention  of  Bischoff  and  others  that  this  convolution 
is  either  absent  or  very  poorly  represented  in  the  apea. 
Gratiolet  recognised  in  the  brain  of  the  apes  superior  middle 
and  inferior  frontal  convolutions  corresponding  to  those  found 
in  man,  and  Cunningham,  after  a  very  careful  and  elaborate 
investigation  of  the  comparative  and  developmental  anatomy 
of  the  frontal  fissures,  supports  the  conclusions  of  Gratiolet 
In  the  New-World  monkey,  Cebtcs  albifrons,  the  outer  surface 
of  the  frontal  lobe  shows  two  fissures.  One  of  these  has  a 
T-shaped  form,  its  vertical  limb  dividing  above  into  an 
anterior  and  a  posterior  branch.  Eberstaller  and  Cunning- 
ham believe  this  to  be  the  inferior  proecentral  sulcus.  The 
other  fissure  runs  from  the  anterior  end  of  the  brain  back- 
wards towards  the  proecentral  sulcus,  and  ends  below  its 
anterior  branch.  This  fissure,  generally  known  as  the  gyrus 
rectus  in  the  apes,  is  supposed  by  some  to  be  absent  in  man ; 
but  Cunningham  holds  that  this  gyrus  rectus  represents  the 
inferior  frontal  sulcus  of  man.  The  frontal  fissures  show  a 
gradually  increasing  complexity  as  we  advance  from  the 
lower  to  the  higher  forms  of  the  Primate  brain.  According 
to  Cunningham,  the  human  frontal  lobe  is  distinguished  from 
that  of  the  chimpanzee  by  the  fact  that  its  superior  frontal 
convolution  is  generally  divided  into  two  parts  by  a  sulcus- 
frontalis  mesialis.  This  fissure,  however,  is  absent  or  poorly 
developed  in  the  brain  of  the  Negro.  Further,  in  man  the 
inferior  frontal  convolution  possesses  two  Sylvian  opercula, 
a  frontal  and  an  orbital,  both  of  which  are  completely  absent 
in  the  anthropoids,  so  that  in  them  a  portion  of  the  island 
of  Eeil  is  uncovered  and  exposed  on  the  surface  of  the 
cerebrum. 
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ParieliU  Lobe. — Accorfting  to  Cunninghani,  "one  of  the 
leading  peculiarities  of  the  human  brain  is  the  relative  great 
antero-posterior  extent  of  the  parietal  lobe,  and  this  is 
attained  by  a  correspoadiug  decrease  in  the  length  of  the 
occipital  lobe." 

The  parietal  lobe  in  certain  of  the  lower  apes  is  traveraed 
by  a  fissure  which  runs  upwards  and  batikwarda,  and  divides 
the  lobe  into  an  an  tero- super  lor  and  a  postero-inferior 
portion.  This  fissure  is  figured  very  distinctly  in  the  brains 
of  various  apes  byGratiolet,  In  1866  it  was  described  and 
named  intra-parietal  by  Sir  Wm.  Turner  in  an  account  of 
the  brain  of  a  chimpanzee,  published  in  the  Proctedings  of 
tht  lioyal  Society  of  Edinburgh. 

About  the  same  time  he  recognised  it  as  being  present  also 
in  the  human  braiu.  In  the  same  year,  but  a  little  later, 
Dr  Adolf  Pansch,  of  Kiel,  independently  described  it  under 
the  name  of  sulcus  parietalis.  Many  anatomists  have  since 
worked  at  this  fissure,  and  it  is  now  well  established  that,  in 
the  higher  I'rimates,  it  is  composed  of  at  least  four  fissural 
elements,  wliich  Cunningham  names  sulcus  verticalis  superior, 
sulcus  verticalis  inferior,  sulcus  horizontalis,  and  sulcus 
occipitalis.  Turner's  original  description  of  this  fissure,  in 
his  paper  on  "  The  Convolutions  of  the  Human  Cerebrum 
topographically  considered,"  is  as  follows : — 

"Intra-parietal  Fissure. — This  fissure  is  figured  in  all  the 
more  accurate  drawings  of  the  human  and  quadrumauous 
brain,  though  no  special  description  has  been  given  of  it 
It  lies  within  the  parietal  lobe,  from  which  circumstance  I 
have  named  it  intra-parietal.  It  may  be  recognised  by  tlie 
sixth  month  of  intra-uterine  lifa  It  is  situated  immediately 
behind  and  ascends  parallel  to  the  ascending  parietal  gyrus, 
and  then  bends  almost  horizontally  backwards,  and  extends 
for  a  varying  distance  in  ditfei-eot  brains  ;  in  some  cases  it 
may  be  traced  between  the  first  and  second  bridging  con- 
vtJntions,  as  in  the  right  hemisphere  of  figs.  1  and  2.  Its 
ascending  part  separates  the  supra-marginal  gyrus  from  the 
ascending  parietal ;  its  horizontal  part  separates  the  supra- 
marginal  gyrus  from  thu  ascending  parietal  lobe.  Not 
unCrequently  one  or  more  secondary  gyri  bridge   it 
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superficially;  a  frequent  seat  for  such  a  connecting  con- 
volution is  at  the  angle  of  its  ascending  and  horizontal 
portions,  excellent  representations  of  which  may  be  seen  in 
the  brains  of  the  Bushwoman,  figured  by  Professors  Gratiolet 
and  Marshall."  Sernoff  and  Cunningham  have  investigated 
the  relation  between  the  various  elements  composing  the 
intra-parietal  sulcus.  It  is  interesting  to  note  that,  while 
in  the  majority  of  the  apes  these  elements  unite  to  form  a 
fissure,  such  as  Turner  described,  Cunningham  found  that 
in  sixty-three  adult  Irish  hemispheres  it  only  occurred  in 
191  per  cent  of  the  cases,  while  Sernoff  found  it  even  less 
frequently  in  adult  Eussian  brains.  Cunningham  found 
the  most  common  condition  to  be  that  in  which  the  two 
portions  of  the  vertical  sulcus  and  the  horizontal  one  were 
all  united. 

We  do  not  as  yet  know  sufficient  regarding  the  develop- 
ment of  the  fissures  in  the  brain  of  the  apes  to  express  a 
definite  opinion,  but  it  is  very  probable  that  various  fissures, 
which  in  the  human  brain  are  developed  from  two  or  more 
separate  elements  which  subsequently  fuse,  are  formed  in 
the  apes  from  a  single  fissure.  Thus  it  is  now  well  known 
that  the  fissure  of  Solando  is  developed  in  the  human 
subject  from  two  elements,  a  superior  and  an  inferior.  In 
the  process  of  development  they  exhibit  a  very  decided 
tendency  to  join,  but  occasionally  we  meet  with  a  fissure  of 
Solando  in  the  adult,  composed  of  an  upper  and  a  lower  part 
quite  distinct  from  one  another;  and  in  the  majority  of 
human  brains  the  fissure  of  Rolando  will  be  found  to  be 
shallower  at  the  point  of  union  of  the  two  original  elements 
than  above  and  below.  The  anthropoid  apes  will  doubtless 
show  a  condition  intermediate  in  this  respect  between  man 
and  such  apes  as  the  baboon  and  macaque. 

The  Island  of  Reil  and  its  Opercvia, — Many  interesting 
points  connected  with  the  relative  development  of  the  brain 
in  man  and  the  apes  are  revealed  by  a  study  of  the  island  of 
Beil  and  the  portions  of  the  cerebral  cortex  adjacent  to  it 
It  is  well  known  that  in  the  human  brain,  before  the  middle 
of  foetal  life,  the  island  of  Reil  lies  fully  exposed  on  the 
outer  aspect  of  the  undisturbed  brain,  while  in  the  adult  it 


ViM-President's  Address,  17 

is  entirely  concealed  by  the  neighbouring  portions  of  the 
frontal,  parietal,  and  temporal  lobes,  which  have  grown  more 
rapidly  than  the  submerged  island.  The  process  of  covering 
the  island  of  Beil  commences  with  the  temporal  lobe,  which 
grows  upwards  and  outwards,  and  meets  a  process  &om  the 
parietal  and  adjacent  portions  of  the  frontal,  passing  outwards 
and  downwards.  These  processes  are  known  as  the  temporal 
and  fronto-parietal  opercula.  By  the  end  of  the  sixth  month 
they  have  met,  so  as  to  conceal  the  posterior  half  of  the 
island.  About  this  time  two  other  smaller  opercula  begin 
to  appear,  known  as  the  frontal  and  orbital  The  frontal 
operculum  grows  downwards  and  backwards,  and  the  orbital 
directly  backwards.  The  island  of  Beil  is  not  fully  concealed 
until  about  a  month  after  birth,  by  which  time  the  four 
opercula  completely  cover  it  The  lines  corresponding  to  the 
meetings  of  the  adjacent  opercula  form  the  three  limbs  of 
the  Sylvian  fissure ;  the  anterior  horizontal  limb  is  between 
the  orbital  and  frontal  opercula,  the  anterior  ascending  limb 
between  the  firontal  and  fronto-parietal  opercula,  while  the 
horizontal  limb  separates  the  temporal  and  fronto-parietal 
opercula  It  was  Broca  who  first  pointed  out  the  existence 
of  two  anterior  limbs  to  the  Sylvian  fissure  in  man ;  indeed, 
he  considered  it  as  constant  in  the  human  subject,  except  in 
the  case  of  imbeciles,  idiots,  and  microcephalic  individuals. 
EberstaUer,  however,  has  shown  that  we  may  meet  with  all 
possible  gradations  from  the  single  anterior  limb  to  the 
Y,  V,  or  U  conditions.  These  variations  depend  upon  the 
degree  of  development  of  the  orbital  operculum.  If  this  be 
absent,  only  one  limb  is  found ;  if  only  feebly  developed,  the 
single  fissure  is  bifid  at  its  extremity;  while,  if  it  be  well 
formed,  and  grow  downwards  and  backwards,  so  as  to  touch 
the  temporal  operculum,  two  distinct  anterior  limbs  are 
present. 

Broca  and  Herv^  have  described  in  the  chimpanzee  an 
anterior  horizontal  and  an  occasional  anterior  ascending  Umb 
to  the  Sylvian  fissure,  but  Cunningham  holds  that  in  this 
they  are  mistaken,  as  in  both  these  anthropoids  there  is  a  total 
absence  of  the  frontal  and  orbital  opercula,  and  consequently 
there  can  be  no  true  anterior  limb  of  the  Sylvian  fissure. 

VOL.  XIL  B 
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Although  the  island  of  Beil  is  entirely  concealed  in  man, 
as  already  described,  yet  it  is  much  more  highly  developed 
than  in  the  apes.  Cunningham  figures  it  in  the  Chacma 
baboon  as  quite  smootL  Waldeyer^  found  that  in  the 
gibbon  it  is  nearly  smooth,  but  generally  shows  a  shallow 
sulcus  centralis  insulsB.  In  the  chimpanzee,  according  to 
Cunningham,  there  are  two  oblique  fissures  dividing  the 
insula  into  three  convolutions,  while  in  the  orang  there  are 
three  fissures  and  four  convolutions. 

In  the  human  subject  they  are  still  more  complex,  and 
Eberstaller  has  shown  that  a  remarkable  correspondence 
exists  between  the  fissures  on  the  insula  and  those  on  the 
outer  aspect  of  the  rest  of  the  hemisphere.  Thus  it  is 
divided  into  an  anterior  and  a  posterior  part  by  a  fissure 
which  has  the  same  direction,  and  lies  in  the  same  plane  of 
the  fissure  of  Bolando.  Guldberg  has  suggested  for  this 
fissure  the  very  appropriate  name  of  sulcus  centralis  insulae. 
The  island  of  Seil  in  front  of  this  fissure  shows  three  gyri 
which  unite  below  to  form  the  pole  of  the  island.  Eberstaller 
calls  these  three  gyri  from  before  backwards  gjnrus  brevis 
primus,  gyrus  brevis  secundus,  and  gyrus  brevis  tertius. 
Cunningham  suggests  for  the  gyrus  brevis  tertius  the  name 
gyrus  centralis  anterior,  as  this  term  would  indicate  its 
relation  to  the  sulcus  centralis  insula  and  also  associate  it 
with  the  anterior  central  or  ascending  frontal  convolution  on 
the  outer  surface  of  the  hemisphere. 

Behind  the  central  fissure  of  the  island  of  Beil  are  two 
well-marked  convolutions,  separated  by  a  fissure  which  may 
be  called  the  sulcus  post-centralis  insulse.  This  fissure 
corresponds  to  the  vertical  portions  of  the  intra-parietal 
fissure. 

I  fear  that  I  must  have  wearied  you  with  these  details, 
but  I  trust  they  have  made  clear  to  those  not  specially 
familiar  with  this  department  of  anatomy  the  interesting 
fact^  first  enunciated  by  Leuret  and  Gratiolet,  and  abundantly 
confirmed  by  subsequent  workers,  that  the  arrangement  of 
the  cerebral  fissures  and  convolutions  in  the  anthropoid  apes 

^  Sylvische  Fnrche  tiiid  Reil*8che  Insel  des  Oonus  Hylobates — Sitznngsber. 
d«r  k.  PnuaaiMhen  Akad.  des  Wias.  Berlin,  1891. 
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presents  a  striking  resemblance  to  that  of  man,  and  that  the 
higher  anthropoid  apes  are  less  removed  from  man  than  from 
many  of  the  lower  Old  World  monkeys,  such  as  the  macacns 
or  baboon. 

It  can  readily  be  understood  that  the  great  advances  in 
our  knowledge  of  both  the  arrangement  and  functions  of  the 
cerebral  cortex  have  led  to  numerous  investigations  regard- 
ing the  topographical  relations  of  the  cerebral  fissures  and 
convolutions  to  the  skull  and  scalp.  These  researches  are  of 
great  practical  importance  to  surgeons,  as  enabling  them  to 
cut  down  upon  any  particular  convolution  they  may  desire 
to  examine,  but  they  scarcely  fall  within  the  scope  of  this 
address.  I  would  desire,  however,  to  direct  the  attention  of 
the  members  of  the  Society  to  some  of  the  casts  which  have 
been  prepared  by  Professor  Cunningham  in  illustration  of 
cerebral  topography. 

When  we  remember  that,  little  more  than  fifty  years  ago, 
the  conceptions  of  the  position  and  relations  of  the  cerebral 
fissures  and  convolutions  were  extremely  vague  and  imper- 
fect, while  the  physiology  of  the  cortex  was  the  subject  of 
vague  and  generally  erroneous  speculations,  we  have  good 
reason  for  congratulation  at  the  present  state  of  our  know- 
ledge of  their  anatomy  and  physiology. 

I  have  dwelt  more  especially  upon  the  anatomical  aspects 
of  this  question,  as  being  those  with  which  I  am  more 
especially  familiar;  I  trust,  however,  that  it  will  not  be 
supposed  that  I  am  wanting  in  appreciation  of  the  work  that 
has  been  accomplished  by  the  physiologist. 

No  one  nowadays  ventures  to  question  the  utility  of 
comparative  anatomical  investigations  in  extending  and 
broadening  our  conceptions  of  the  structure  of  the  human 
body.  As  we  have  already  shown,  it  is  very  largely  by 
comparative  anatomical  investigations  that  we  have  been 
enabled  to  gain  a  sound  morphological  knowledge  of  the 
complex  folds  of  the  human  cerebral  cortex.  Yet  some 
would  have  us  believe  that  in  the  sister  science  of  physiology 
the  comparative  method  is  delusive  and  leads  to  no  practical 
results.  We  are  told  with  dogmatic  emphasis  and  wearisome 
reiteration  that  experiments  on    animals    are    useless    as 
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throwing  light  upon  the  functions  of  the  human  body.  I 
need  not  tell  the  Fellows  of  the  Royal  Physical  Society  that 
such  a  view  of  "  man's  place  in  nature "  is  absurd  and  un- 
scientific. No  unbiassed  student  of  cerebral  anatomy  and 
physiology  will  deny  the  importance  of  such  work  as  that 
of  Hitzig  and  Fritsch,  Ferrier,  Munk,  Gudden,  Horsley, 
Schaefer,  and  Mott  Indeed,  we  may  all  rejoice  that  our 
recent  advances  in  the  anatomy  and  physiology  of  the 
cerebral  cortex  have  led  to  such  great  advances  in  the 
diagnosis  and  treatment  of  its  diseases. 


I.  The  Olacial  Fauna  of  King  Edward,  in  Banffshire,  By 
Alfred  Bell,  Esq  Communicated  by  James  Bennie, 
Esq.,  H.M.  Geological  Survey. 

(Read  21st  December  1892.) 

The  sands  and  gravels  that  have  yielded  the  organic 
remains  noticed  in  this  paper  occur  at  an  elevation  of 
about  200  feet  above  the  sea-level,  in  irregularly  stratified 
beds  of  yellow  and  black  clay,  sometimes  alternating  with 
seams  of  fine  sands,  in  the  banks  of  a  small  bum  near  King 
Edward,  about  five  miles  from  Banff. 

The  clay  itself  contains  numerous  glaciated  stones  and  shell 
fragments,  principally  Cyprina  islandica,  and  has  been  derived 
from  the  waste  of  the  older  Oxfordian  clay,  the  characteristic 
ammonites  being  not  infrequent.  Clean  sand  yields  the  most 
perfect  examples,  these  being  fewest  where  crushed  and 
broken  A6hns  attest  the  pressure  the  sands  have  undergone. 

The  fauna  given  up  by  these  gravels  is  very  remarkable, 
and  appears  to  belong  to  the  later  stages  of  the  period  of 
intensest  cold,  many  of  the  species  occurring  in  the  clays  of 
Bridlington,  in  Yorkshire,  in  masses  of  transported  sand 
introduced  in  a  frozen  state.  The  present  habitats  of  the 
species  recorded  range  from  the  confines  of  the  Arctic  Circle 
to  the  island  of  Jan  Mayen  and  Spitzbergen,  at  an  average 
depth  of  about  400  fathoms,  the  greatest  depth  given  by 
Herman  Friele  in  "Den  Norske  Nordhavs  Expedition, 
1876-1878,"  being  1861  fathoms. 
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The  fanna,  if  not  actually  in  situ,  could  not  have  come 
&om  any  great  distance,  as  so  many  of  the  species,  especially 
the  Naticas,  abound  from  the  fry  to  large  and  full-grown 
individuals.  The  Pleurotomas  are  equally  plentiful* 
Whether  the  seventeen  species  quoted  are  all  good 
may  be  doubtful;  they  are,  however,  sufficiently  distinct, 
and  are  figured  by  such  northern  authorities  as  Sars  and 
Friele,  and  may  be  permitted  to  stand.  The  calice  of 
Lophohdia  prolifera  is  the  first  recorded  example  of  this  CQral 
in  a  fossil  condition  in  Britain. 

The  veteran  historian  of  the  older  eastern  Scottish  clays, 
Mr  T.  F.  Jamieson,  was,  I  believe,  the  first  to  call  attention 
to  the  deposit  I  have  to  thank  the  Bev.  Dr  John  Milne, 
of  King  Edward,  for  assistance  in  many  ways. 

The  deposit  is  well  worth  working,  and  would  yield  good 
results.  The  asterisk  in  the  following  list  indicates  that  the 
shell  has  not  been  recorded  as  a  Scottish  fossil  before — 
seventeen  species  out  of  fifty-seven  being  thus  distinguished. 


Fossils  from  the 

Astarie  horecUis,  Ghemn. 
,,  compressa,  Mont. 
Oardium  eehinatum,  L. 

edule,  L. 

greenlandieum,  Chemn. 


tt 


If 


I) 


islandieum  (f ),  L. 
Cyprina  islandiea,  L. 
Cyamium  minut'um^  Fabr. 
*Leda  linuUa,  Say. 

„    limatula,  Say. 

,,    lueida,  Lov. 
Mactra  elliptica,  Brown. 
Mytilus  edulis,  L. 
Ostrea  edulis^  L. 
PhoUia  crispata,  L. 
Saxioava  rugoaa,  L. 
Tellina  balthica,  L. 

,,      ealearea,  Chemn. 
Aporrhais  pespelecanif  L. 
Buccinum  undatum,  L. 
DeTUalium  Tarentinumf  ham, 
entalis. 


tt 


King  Edward  Gravels. 

English  LocALrriBs. 
Common,  except  in  south. 
Everywhere. 
Common. 
Everywhere. 
Red    Crag,    Snffolk;    Bridlington; 

Oswestry;  Worden,  Lanes. 
Bridlington;  Worden. 
Everywhere. 
Moderately  common. 

Bridlington. 

Common. 

II 

If 

II 

II 

II 

t» 

ti 

i» 
Not  rare. 

Common. 
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Fuaua  arUiqutLBt  L. 
,,    deapectvAy  L. 
M    propinquuSf  Aid. 
Lacuna  divaruuUa,  Fabr. 
LiUorina  littorea^  L. 
Nassa  incrasgata,  Strom. 
*Natiea  akUH,  E.  F. 
affinis,  Qmel. 
ffreetUandiea,  Beck. 


t» 


II 


ti 


Common,  except  on  the  coast. 
BridlingtoD. 

Bridlington,  and  a  few  other  places. 
Common. 
Ererywhere. 
Common. 
Not  rare. 

Everywhere  bat  the  sonth. 
Not  rare. 
islandica,  Omel.  Bridlington,  Kelaey  Hill,  and  March,  Cambs. 

^PUurotoTfUi  bieariruUa,  Couth.  Newer  Bed  Crtg,  Saffolk. 

dnereaf  M511.  Bridlington. 

elegans,  Moll.  „ 

?uirpularia,  Conth.  Chillesford  clay  beds. 

„  var.ro&iMtoiS.y.Wood.  Bridlington. 
nolnliSf  Mdll.  New  to  Britain. 

pyramidalis,  Strdm.  Common,  except  in  the  sonth. 

acalaria,  MdU.  Bridlington. 

,f    var.  odymeo/a,  Friele.   New  to  Britain. 
„    Tar.  eearinata,  Sars.  „         „ 

9calaroid68,  Sars.  ,,         ,, 

Moderately  common,  except  in  the  Roiith. 
Everywhere. 


»t 
*i 
I* 
ft 
•I 
t» 
It 
fi 


tt 


ft 


it 


1 1 


Trevelyana,  Turt. 
turrieula,  Mont. 
^De/raneea  simplex,  Midd. 
violacea,  Migh. 
viridula,  Moll. 
Sealaria  greerUandica,  Chemn. 
Trop?um  dathrattis,  L. 

,,  ,,        var.  Ghtnncri,  Lov. 

„       truncatus,  Strom. 
TurriteUa  polaris,  Beck. 

reticulata,  Migli. 
terebra,  L. 


Bridlington. 


ft 


Not  known. 
Moderately  common. 


tf 


»» 


>f 


tt 


Portunus  corrugatus. 
*Lophohelia  prolifera. 


Bridlington. 
New  to  Britain. 
Common. 


Unique. 


II.  On  a  Deposit  in  Largo  Bay,  By  Alfred  Bell,  Esq. 
Communicated  by  James  Bennik,  Esq.,  H.M.  Geological 
Survey. 

(Read  2l8t  December  1892.) 

Since  the  publication,  in  Vol.  X.,  Proc,  Roy,  Phys.  Soc, 
JEdin.,  of  a  paper  upon  the  deposit  in  Largo  Bay,  I  have 
re-examined  some  of  the  floatings,  and  obtained  some 
additions  to  the  fauna,  including  a  single  valve  of  a  species 
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of  MorUacuta  or  Sphenalia  which  appears  to  be  the  same  as 
Jf.  trunccUa,  Wood,  a  somewhat  scarce  form  in  the  Suffolk 
Crag,  and  the  Pliocene  clay  at  St  Erth,  in  Cornwall,  in  which 
I  have  seen  one  or  two  examples,  and  ranging  back  in  time 
to  the  Miocenes  of  the  Vienna  basin.  Like  M.  donacina,  also 
a  Crag  shell,  of  which  a  few  recent  valves  have  been  dredged 
off  the  Shetland  Islands,  it  is  probably  a  scarce  inhabitant 
in  the  North  Sea,  but  as  yet  undiscovered  in  a  recent  state. 

From  this  same  locality  I  have  also  a  single  example  of 
an  Odostomia-like  shell  that  does  not  appear  to  be  British, 
neither  can  I  trace  it  as  a  recent  species ;  it  comes  near  to  a 
St  Erth  shell  which  I  have  described  as  Eulimene  acwminata. 
This  specimen  is  broad  at  the  periphery,  pointedly  acute  to 
the  apex,  and  the  base  of  the  shell  prolonged  into  a  sharp 
spatulous  beak. 

Cfiemnitzia  dathrata,  of  which  three  or  four  were  picked 
out,  does  not  occur  living  nearer  than  the  west  of  Ireland, 
but  is  a  Suffolk  Crag,  and  St  Erth  fossil. 

The  varieties  terebeUum  and  suturcUis  of  Od.  interstinda 
are  more  southern  than  northern  shells.  The  latter  is  an 
English  Pliocene  fossil,  and  occurs  recent  in  the  Firth  of 
Clyde  and  elsewhere  in  the  west  The  var.  terebdltm,  is 
almost  entirely  confined  in  its  range  to  the  south-west  of 
England  and  to  the  Mediterranean. 


Chiton  aaellust  Cheoui. 
,,     faacicuiaris,  L. 
Trochtu  umbilieattu,  Mont. 
Lacuna  paiula,  F.  k  H. 
Rissoa  coatata,  Don. 

ijiconspicua,  Aid. 

M        var.  aUnUa,  E.  F. 
wrnvBtriataf  Mont. 
soluta,  Phil. 
proximaf  Aid. 
Hydrchia  verUrosa,  Mont. 
Eulimene  acuminata,  A.  Bell. 
AcHa  cucaria,  Tnrt. 

,,    supnmitida,  S.  V.  Wood. 
Eulimulla  acillae,  Scac 
Chemnitzia  inUrsHncta,  Mont. 

,,  „      var.  terebellum, 

Phil. 


I* 
If 
I* 


t> 


If 


ft 


If 


Chemmtzia  iniersHneta,  var.  autur* 
Otis,  PhU. 
„  dathrata,  Jettr, 

Odastomia  unidentata,  Mont. 
pallida,  Mont 
Warreni,  Thomp. 
Pleurotoma  costata,  var.  Mckalfci, 
striolata,  Phil. 
aeptangularis,  Mont. 
„         Trevdyana^  Tort. 
MytUus  phaseolinus,  Phil. 
Crenella  decussata,  Mont. 
MontacuJta  truncata,  S.  V,  Wood. 
Cyamium  minutum,  Fabr. 
Cardium  nodosum.  Tart. 
,,        suecieum,  Lov. 
Ciree  minima,  Mont. 
And  a  Grab,  Oaneer  pagurtu. 
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So  many  of  these  are  either  so  rare,  or  else  unknown  in 
the  recent  eastern  seas  of  Scotland,  that  it  seems  feasible  to 
suppose  that  some  alteration  has  ensued  since  these  deposits 
were  laid  down. 


Since  the  paper  on  Largo  Bay  was  read,  I  have  been  made 
acquainted  with  a  very  interesting  notice  of  "  The  Raised 
Sea-Bottom  of  Fillyside/*  on  the  opposite  side  of  the  Firth  to 
Largo,  and,  after  careful  comparison  of  the  faunas  of  each 
locality,  am  disposed  to  consider  them  as  nearly  of  the  same 
age,  the  fades  of  the  two  being  very  similar;  and  this  would 
probably  be  more  apparent  if  a  larger  series  of  the  shells 
were  examined,  so  many  having  been  listed  from  single 
examples. 

A  combination  of  the  Largo  and  Fillyside  species  shows, 
upon  analysis,  that  of  the  155  molluscs — 

46  species  are  common  to  both  deposits, 
89      „       have  only  been  found  at  Largo, 
20      „  „  „        „       Fillyside, 


155 


and  that,  out  of  these  155  species,  only  52  have  been 
obtained  out  of  the  various  post-Glacial  fossiliferous  deposits 
of  the  east  coasts  from  the  earliest  to  the  latest  developments, 
including  Elie,  Eang  Edward,  and  Caithness;  and,  if  the 
latter  had  been  eliminated,  the  numbers  would  have  been 
even  less. 

Excluding  all  reference  to  the  earlier  Pliocene,  the 
appended  list  shows  that  16  species  do  not  occur  (or  have 
not  been  recorded)  in  any  other  post-Pliocene  deposit  in  the 
three  kingdoms,  that  34  species  have  their  nearest  geological 
homes  either  at  Kelsey  Hill  or  Bridlington  in  Yorkshire, 
Selsey  in  Sussex,  in  the  Lancashire  drifts,  the  Belfast 
Estuarine  Clays,  or  the  Portrush  accumulation,  and  the 
remaining  53  are  common  to  the  clays  and  other  strata  in  the 
western  side  of  Scotland,  chiefly  in  the  line  of  the  Clyde. 


On  a  Deposit  in  Largo  Bay. 
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It  can  hardly  be  that  these  two  deposits  are  unique  in 
East  Scotland,  and  now  that  the  labours  of  Mr  Bennie  have 
opened  up  such  a  fruitful  field  for  investigation,  the  results 
being  so  interesting  up  to  the  present,  it  is  to  be  hoped 
that  these  apparently  insignificant  deposits  may  receive 
the  attention  they  deserve.  The  continual  waste  of  the 
coast-line,  and  the  unpromising  nature  of  the  strata 
on  the  east  side  of  England,  are  unfavourable  to  the  pre- 
servation of  post-Glacial  raised  sea-bottoms,  if  such  ever 
existed. 

Not  known  in  any  other  post-Pliocene  deposit  in  the 
United  Kingdom. 


Aclis  (Mcaris. 
Casewn  glabrum, 
Cylichna  umbiliccUtL, 
EtUintella  scUlae. 
Eulimene  aeumincUa. 
Lacuna  poUula, 
Odostomia  clawXa, 
obliqua. 


If 


Odoslomia  truncaMa, 

,,        umbiliaUula, 

,,         Warreni, 
Pilidiumfu  Ivum, 

PUurotama  striolcUa,  var.  Metcalfei, 
JRissoa  abyssieola, 
,,     proxima{f). 
MorUacuta  trunccUa, 


Not  known  in  a  fossil  state  elsewhere  in  Scotland, 
the  nearest  localities  being — Loc.  B(elfast),  Br(idlington), 
K(elsey)  H(ill),  S(el8ey)  in  Sussex,  L(ancashire). 


Cardium  nodosum f  B.,  S. 

Chemnitzia  rtifa,  S. 

,,        stucicumf^  S. 

,,          clathrata,  S. 

DiplodorUa  rotundatttf  S.,  L. 

„          inierstincta,  S. 

Lasea  rubra f  B.,  S. 

If                           }|               VarS.j  Si 

Loripea  laeteus,  S. 

Nassa  reticulata,  K.H. 

Mactra  sivUorum^  L. 

Odostotnia  aciUa,  S.,  B. 

Modiolaria  marmorata,  B.,  S. 

,,         inierstincta,  B. 

Panopea  fragUis,  B.,  S. 

,,         plicata,  B.,  S. 

Pholas  Candida,  S. ,  L. 

,,        pallida,  B. 

Solen  siliqtia,  B.,  L. 

,,         scalaris,  S. 

Syndosmya  tenuis,  S. 

Philine  nitida,  S. 

Aclis  unica,  S. 

Jiissoa  albclla,  B. 

,,    supranitula,  B.,  L. 

,,      costata,  B.|  Br. 

Adeorbis  svJbcarinMus,  S.,  Torbay, 

,,      semistriata,  Br.,  B. 

Portrush. 

„      soliUa,  S. 

BarUcia  rubra,  Portrush. 

,,      vitrea,  B. 

Chemnitzia  lactea,  B. 

,,      zetlandica,  Portmsli. 

^  Said  to  occur  at  Bute,  Joffr.,  fide  WienkanfT. 
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Common  to  West  Scotland,  but  not  to  the  eastern  coast 
except  Largo  or  Fillyside. 


Axinus  fiexuo8H$, 
Corbula  gibha, 
Lepton  nitidum, 
Lutraria  elliptiea. 
JHontacuta  bideiUata, 

„        fermginosa, 
MytUui  pkaseolintu, 
NueiUa  nitida, 

„       nueleus. 
Psammobia  firroensis. 
Syndogmya  alba. 
Tapes  ptUlastra, 

,,     virginta, 
Tellinafahula, 
Thracia  papyracM. 
Fenuafaaeiata. 

,,      atricUula. 
Amphisphyra  hyalina. 
Chiton  einereui, 
asellua, 
foAcieularii, 
Hclcion  pellueidum, 
Hamalogyra  alomtu, 
Hydrobia  ulvw, 

„        verUrosa. 
Lacuna  pallidula, 
patula. 


tt 


It 


II 


If 


II 


LittoHna  rttdis, 
,,        taxatUis, 
,f        tetubroaa, 
Murex  erinaeeus, 
Natiea  catena, 
Odaatomia  eonaidea, 
apiralis. 
turrita. 
unidentata. 
Patella  vuJgata, 
Philine  aperta^ 
Pleurotoma  eadata, 

,t         Uriolaia, 
Risaoa  ineonspieua. 

„        Yur.  albula. 
tnewbranacea, 
parva, 
reticulata, 
striata, 
violaeea. 
Skenea  planorbis. 
Trochus  cinerarius. 
helieinus, 
umbilicatus, 
Utriailus  Lajonkairii, 
truncatidus. 


ft 
II 
II 
If 
II 
II 


II 


II 
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III.  T?ie  Raised  Sea-Bottom  of  Fillyside.  By  James  Bennie, 
Esq.,  H.M.  Geological  Survey.  With  Lists  of  the 
Foraminifera  and  Ostracoda.  By  David  Eobertson, 
Esq.,  F.LS. 

(Read  15th  February  1893.) 

These  Foraminifera  and  Ostracoda  were  determined  by  Mr 
David  Eobertson,  F.L.S.,  in  1872,  from  portions  of  sand  and 
mud  obtained  from  the  raised  sea-bottom  at  Fillyside,  and 
which  I  sent  to  him  at  that  time.  These  lists  ought  to  have 
been  included  in  the  paper  of  last  session,  but,  unfortunately, 
I  had  forgotten  the  circumstance^  and  only  found  it  out 
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while  referring  to  my  letters  for  that  year,  wherein  I 
found  Mr  Sobertson  telling  me  he  had  got  twenty  species 
of  Foraminifera  and  twenty-five  species  of  Ostracoda  from 
the  material  lately  sent  to  him. 

On  becoming  aware  of  this  forgotten  fact,  I  wrote  to  Mr 
Eobertson,  asking  if  he  would  give  me  the  lists  for  pub- 
lication in  the  next  part  of  our  Proceedings.  He  kindly 
consented,  and  forwarded  the  lists  which  I  have  now  the 
pleasure  of  laying  before  the  Society. 

FORAMINIFERA. 

Family  MiLtOLiDJE. 

Subfamily  MiLiOLiNiKiB. 

BUocuUna  elongata,  D*Orb. 
Miliolina  ohlonga^  Mont. 

contorta,  D'Orb. 

secana,  D'Orb. 

anffulata,  Kerrer. 

sttbrotunda,  Mont. 

circularise  Bomeman. 

Subfamily  Hauebininjb. 
Ophthalmidium  inconstans  (1),  Brady. 

Subfamily  PsNEBOPLiDiKiE. 
Comuspira  involvens,  Keuss. 

Subfamily  TROCHAMMiNiNiE. 
Troc?Mmmina  ochracea^  Williamson. 

Subfamily  LAGENiNiE. 

Lagena  WilHamsoni,  Alcock. 
„        squamoaOf  Mont. 
„        stUcata,  Walker  and  Jacob. 

Subfamily  Poltmorphinin^. 
Pdpnarphina  Gibha,  D'Orb. 
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Subfamily  BoTALiNiS. 

Discorbina  globularis,  D'Orb. 
TrunccUulina  lobcUtda,  Walker  and  Jacob. 
BotaUa  beccarii^  Linn^. 

Subfamily  PoLTSTOMELLINiB. 

Nonionina  depressula.  Walker  and  Jacob. 
PolystomeUa  crispa,  Linn^. 

,,  striaioptmetatat  Fichtel  and  Moll. 

OSTRACODA. 

Family  CTTHSBiDiB. 

Cythere  hUea^  Miiller. 
„      peUudda,  Baird. 
„      porceUanea,  Brady. 
„       con/usa^  Brady  and  Norman. 
f,       crispata,  Brady. 
„       cUbomactdaUiy  Baird. 
„       convexa,  Baird. 
„       villosa,  G.  O.  Sars. 
„      pulchella,  Brady. 
,,       angulcUa,  G.  O.  Sars. 
Cytheridea  elongcUa,  Brady. 

19  papillosa,  Bosquet. 

Eucytliere  declivis^  Norman. 
LoQcoconcha  guttata,  Norman. 

,,  tamarindv^,  Jones. 

Xestolebeiia  aurantia,  Baird. 
Cytherura  striata,  G.  O.  Sars. 
„         a/ngulata,  Brady. 
„         undaia,  G.  O.  Sars. 
„         nigrescens,  Baird. 
„         cellulosa,  Norman. 
Sclerochilus  contortus,  Norman. 
Cytheroisjischeri,  G.  O.  Sars. 

Family   Paradoxostomatid^. 

Paradoxostoma  variahile,  Baird. 

„  abbrevicUum,  G.  0.  Sara 
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rV.  On  the  Identity  of  the  Eubecola  Tytleri  of  Jameson.    By 
Wm.  Eaglb  Clakke,  F.L.S.,  M.B.O.U. 

(Read  15th  February  1893.) 

At  a  meeting  of  the  Wemerian  Society,  on  the  ^5th  of 
April  1835,  Professor  Jameson  exhibited  and  described  what 
he  believed  to  be  a  new  species  of  bird,  to  which  he  gave 
the  name  of  Ruheccla  Tytleri,  Of  this  species  no  adequate 
description  appears  to  have  been  published.  In  the  Memoirs 
of  the  Wemerian  Society  (vol.  vii.,  p.  487),  and  in  the 
EdivJmrgh  New  Philosophical  Journal  (vol.  xix.,  p.  214), 
however,  there  appeared,  in  identical  terms  in  both  publica- 
tions, an  account  of  the  ''  Proceedings  "  of  this  meeting.  In 
these  the  new  bird  is  shortly  described  as  agreeing  ''in  the 
grouping  of  the  colours  with  the  common  Bobin ;  yet,  in  the 
form  of  the  bill,  it  presented,  as  it  were,  a  link  between  the 
genus  Rviecola  and  Phosnicura" — that  is,  between  the  Bobin 
and  the  Bedstart  The  specimen  is  also  described  as  having 
been  sent  to  the  Edinburgh  University  Museum  by  Lieut. 
Tytler  "  from  the  Himalayan  Mountains." 

This  description,  though  very  slight,  is  sufficient  to  indicate 
that  Rvhecola  Tytleri  belongs  to  a  small  group  of  Flycatchers 
of  the  genus  Muscicapa,  the  males  of  which  are  red-breasted, 
and  which,  chiefly  from  the  style  of  theii'  coloration,  were 
promoted  by  Prince  Bonaparte  to  the  rank  of  a  genus — 
Erythrostema,  As  to  which  particular  species  of  the  group 
this  bird  should  be  assigned,  some  uncertainty  has  always 
prevailed.  If  this  had  not  been  so,  and  if  it  had  not  been 
awarded  sjmonymic  rank  in  several  works  of  importance, 
and  if  too,  it  had  not  been,  as  I  am  now  able  to  state, 
associated  with  the  wrong  species,  then  Rubecola  Tytleri  might 
have  been  allowed  to  remain  in  the  shades  of  obscurity  in 
which  Professor  Jameson  left  it. 

Under  the  circumstances,  however,  it  was,  perhaps,  not 
undesirable  that  the  type-specimen  should  be  forthcoming 
While  recently  engaged  in  rearranging  the  Bird  Collections 
in  the  Edinburgh  Museum  of  Science  and  Art,  I  came  across 
Professor  Jameson's  type-specimen  of  this  bird,  with  the 
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original  endorsement  still  on  the  stand.  An  examination  of 
the  specimen  leaves  no  room  for  doubt  that  it  is  an  old  male 
of  MtLsdcapa  parva,  Bechstein,  and  that  it  is  not  referable  to 
Mvscicapa  albicilla,  Pallas  {=M.  leucura, Gmelin),  with  which 
it  has  hitherto,  though  doubtfully,  been  associated. 

Musdcapa  parva  is,  however,  only  a  winter  visitor  to  the 
plains  of  the  Indian  peninsula  and  China,  spending  the 
summer  in  Turkestan  and  southern  Siberia.  It  is  also  a 
summer  bird  in  central  and  south-eastern  Europe,  being 
fairly  common,  but  local,  in  north-eastern  Germany  and 
central  and  southern  Bussia,  and  farther  east  in  the 
Caucasus  and  northern  Persia.  The  winter  range  of  the 
European  birds  extends  to  Nubia;  and  it  may,  perhaps,  occur 
irregularly  at  that  season  in  southern  Spain. 

Since  Professor  Jameson's  days  the  Bed-breasted  Fly- 
catcher has  become  a  member  of  the  British  avifauna, 
inasmuch  as  it  has  occurred  as  a  rare  straggler  in  England 
and  Ireland  in  the  autumn  and  winter,  being  first  recorded 
in  the  year  1863. 

One  more  point  remains  for  notice  regarding  this  bird, 
namely,  that  in  synonomy  it  is  usually  quoted  as  Erythaca 
Tytleri.  I  am  not  aware  that  Professor  Jameson  ever  applied 
the  generic  name  of  Erythdca  to  his  species. 

It  may  be  of  interest  to  note,  that  in  the  latest  work 
published  on  the  avifauna  of  India,  Mr  Gates  ("Fauna  of 
British  India,"  Birds,  ii.,  p.  9)  remarks  that  he  has  not  seen 
an  example  of  Siphia  ( =  Musdcapa)  parva  from  any  portion 
of  the  Himalayas. 

V.  Some  New  or  Little  Knoum  Oligochceta.  By  Frank  E. 
Beddard,  M.A.,  F.E.SS.L.  &  E.,  Prosector  to  the  Zoological 
Society  of  London. 

(Read  15th  March  1893.) 

I  propose  in  the  present  paper  to  offer  to  the  Koyal 
Physical  Society  some  notes  which  I  have  gathered  together 
during  the  last  few  years  upon  Oligochseta  from  various  parts 
of  the  world.  I  describe  three  new  species  and  give  some 
additional  notes  upon  two  others,  of  which  one  has  been 
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incompletely  described  by  Dr  Michaelsen,  while  the  other  is 
well  known.  I  am  able,  however,  in  the  present  paper  to 
record  a  wider  distribution.  The  species  that  I  deal  with 
now  are  the  following: — 

1.  PontodrUvs  hesperidum^  n.  sp. 

2.  Microscolex  nova  zelandicc,  u.  sp. 

3.  FHdericia  arUarctica,  n.  sp. 

4.  ffenlea  ventHculosa,  d'Udek. 

5.  CryptodrUtis  spatiUifer,  Mich. 

I.  Gryptodrilus  spatulifer,  Mich. 

Chyplodrilus  (/)  spatulifer,  W.  Michaelsen,  Jb.  Hamb.  vriss.  Aust,  vi. 

I  have  examined  a  single  specimen  of  a  worm  which  I 
refer  to  this  species  in  spite  of  a  few  discrepancies  between 
my  own  observations  and  Michaelsen's  statements. 

The  specimen  was  collected  some  few  years  ago  by  Mr 
Lane,  who  was  sent  out  by  the  late  Mr  Berkeley  James  to 
Chili  for  the  purpose  of  collecting  birds. 

The  colour  of  the  preserved  specimen  was,  as  Michaelsen 
has  remarked,  of  a  dark  purple-red  dorsally;  it  measured 
60  mm.,  and  consisted  of  93  segments. 

The  prostomium,  however,  is  different  from  that  as  described 
by  Michaelsen;  in  the  worm  examined  by  myself  it  was 
complete,  i,e.,  it  completely  divided  the  buccal  segment, 
reaching  as  far  as  the  boundary  line  between  this  segment 
and  the  one  behind. 

The  setce  are  strictly  paired,  and  are  visible  on  all  the 
segments  of  the  clitellum. 

The  clitellum  extended  from  the  xiiith  to  the  xvith  segment. 

The  nephridiopores  open  in  front  of  the  dorsal  pair  of  setse. 

The  male  pores  are  upon  the  xviith  segment. 

There  is  a  gizzard  in  segment  vi. ;  the  intestine  begins  in 
s^ment  xvii.  or  perhaps  in  xviiL ;  after  the  xviith  segment 
it  gradually  increases  in  calibre  until  a  little  way  after  the 
beginning  of  the  xviiith  segment. 

The  first  septum  divided  segments  vi./vii. 

The  testes  seem  to  be  present  to  the  number  of  a  single 
pair  only  ;  in  any  case  I  could  only  discover  a  single  pair*^ 
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funnels  in  segment  x.  As  there  was  only  a  single  pair  of 
sperm  sacs — ^racemose  in  character — ^in  segment  xi,  there 
is  an  increased  probability  of  the  presence  of  only  a  single 
pair  of  testes.  Michaelsen  did  not  observe  the  testes  or 
sperm  sacs  or  funnels. 

The  atria  are  lobate,  they  resemble  in  fact  those  of 
Perichoeta;  they  are  very  solid  in  appearance,  not  being  of 
the  loose  texture  often  seen  in  Perichwta.  Michaelsen  is 
somewhat  indefinite  about  the  structure  of  the  atria;  he 
describes  them  as  "  zwei  lange  kolbige  Prostata-driisen." 
These  open  on  to  the  xviith  segment;  they  are  provided 
with  penial  setas.  There  is  no  need  for  me  to  give  any 
description  of  the  penial  set^,  since  my  observations  agree 
folly  with  those  of  Michaelsen. 

There  is  but  one  pair  of  spermatotheca;  these  are  large, 
and  lie  in  segment  ix.  Each  consists  of  a  pouch,  which  is 
somewhat  bifid,  and  which  communicates  with  the  exterior 
by  means  of  a  thick-walled  duct ;  into  this  opens  a  diverti- 
culum, which  is  as  long  as  the  pouch.  It  also  consists  of  a 
duct  and  a  distal  swollen  end,  which  is  mulberry  shaped. 
The  diverticulum  lies  in  the  segment  in  front  of  that  which 
contains  the  pouch,  as  is  so  often  the  case  in  earthworms. 

The  only  difference  of  importance  between  the  above 
description  and  that  of  Michaelsen  is  in  the  prostomium ;  it 
is  possible  that  imperfect  preservation  may  account  for  this. 
The  close  similarity  in  the  penial  setse,  and  the  fact  that 
there  is  but  one  pair  of  spermatothecse,  seems  to  remove  all 
doubt  as  to  the  identity  of  the  species  described  by  myself 
with  that  described  by  Michaelsen.  It  is,  however,  doubtful 
whether  the  worm  should  be  referred  to  the  genus  Crypto- 
drUus,  The  principal  objection  to  including  it  in  that  genus 
is  the  position  of  the  male  pores ;  in  Cryptodrilvs  they  are  on 
segment  xviii.  If  other  species  turn  up  in  which  the  male 
pores  are  upon  the  same  segment,  and  which  have  lobate 
atria,  I  should  separate  them  as  a  distinct  genus ;  at  present 
a  single  instance  of  a  divergence  in  the  position  of  the  male 
pores  may  be  fairly  regarded  as  an  exception,  and  the  worm 
may  be  left  in  the  genits  to  which  Michaelsen  doubtfully 
assigned  it.    The  specimen  was  collected  in  Valdivia. 
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IL  MicroBColez  nova  zelandle,  n.  sp. 

Length,  42  mm. ;  breadth,  2  mm.;  number  of  segments,  76. 

The  prastomitMn  is  continued  over  about  half  of  the  buccal 
s^ment. 

The  ditellum  extends  over  segments  xiii.-xvii.,  and  is 
complete  save  for  a  small  ventral  tract  posteriorly.     The 
clitellum  is  marked  pos- 
teriorly by  a  triangular 
notch  having  the  form 
and  extent  shown  in  the 
accompanjring     illustra- 
tion (Fig.   1),  which  is 
occupied    by   the    male 
genital  pores  and  by  cer- 
tain papillae.     The  male 
pores  are  small  orifices 
with  an  obvious  and  thick 
chitinous  lining.     They 
are  situated  about  half 
way  from  either  end  of 
the  layer  of  unmodified 
epidermis,  which  here  in- 
vades the  clitellum  close 
to  its  margin.    They  are     / 
exactly  on  a  line  with 
the  innermost  seta  of  the 
ventral  pair.   These  setae,  •^•^' 
as  already  mentioned,  are 
absent  &om  the  xviith 
segment     which     bears 
these  pores.    In  front  of 
the  male  pores  is  a  single 
median  papiUa;  behind 
them  are  a  pair  of  similar  papilla,  which  lie  somewhat  to  the 
inside  of  the  male  pores.      The  seta  are  in  four  series  of 
pairs,  the  individual  setae  of  each  pair  being  not  very  close 
together.    They  are  unomamented. 

The  nephridiopores  are  in  front  of  seta  3. 
VOL.  xn.  c 
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Fig.  1. 

Ventral  view  of  segments  in  neighbourhood 
of  genital  orifices.  The  clitellar  segments 
are  numbered  with  Roman  numerals; 
N.p.f  nephridiopores;  ^,  male  pores; 
9-P'i  genital  papillse. 
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The  nephridia  of  this  worm  are  paired  organs.  From  and 
including  the  second  segment  of  the  body,  the  nephridia  open 
by  a  large  muscular  sac.  Tlus  sac  appears  to  be  capable  of 
contraction  and.  expansion,  as  in  the  nephridia  of  some 
segments  the  lumen  was  almost  obliterated ;  in  others,  on  the 
contrary,  it  was  very  spacious.  In  the  case  of  the  nephridia 
of  the  ivth  segment,  the  terminal  sac  was  greatly  reduced, 
and  the  external  aperture  (in  longitudinal  sections)  in  con- 
sequence very  inconspicuous.  Nephridia  are  present  in  all 
the  genital  segments. 

The  dorsal  vessel  is  single.  In  segments  x.,  xi,  xii.  are 
dilated  hearts.  In  the  intestinal  region  the  dorsal  vessel 
gives  off  in  each  segment  two  pairs  of  branches,  which 
supply  the  intestine ;  the  dorsal  vessel  is  here  clothed  with  a 
layer  of  peritoneal  cells,  which  are  also  continued  on  to  its 
branches.  Like  those  covering  the  intestine,  they  are 
vesicular  in  appearance  and  but  little  stained.  I  observed 
no  subneural  vessel. 

The  alimentary  canal  is  entirely  without  gizzard  or 
caldferous  glands — a  state  of  affairs  commonly  met  with  in 
small,  often  aquatic,  Oligochasta,  whose  nearest  relatives  are 
comparatively  large  terrestrial  forms.  The  same  is  the  case, 
to  quote  one  example  from  several,  with  Pontodriliis,  a  near 
ally  of  the  present  species.  PontodrUus,  however,  is  not 
always  so  destitute  of  a  gizzard  as  is  the  worm  which  forms 
the  subject  of  the  present  communication.  In  PontodrUus 
littorcdis  the  muscular  wall  of  the  oesophagus  is  thicker  in 
one  particular  region  than  it  is  elsewhere.  In  Microscolex 
nova:  zelandice  the  longitudinal  muscular  layer  of  the  oeso- 
phagus in  segment  v.  is  rather  more  pronounced  than  in  any 
other  part  of  the  oesophagus ;  this  region  is  also  wider,  and  it 
seems  undoubtedly  to  represent  the  gizzard  of  other  forms. 
As,  however,  the  epithelium  which  lines  this  part  of  the 
oesophagus  does  not  differ  in  appearance  from  that  which 
lines  the  rest  of  the  tube,  and  as  there  is  no  chitinous  layer 
thrown  off  by  this  epithelium,  this  part  of  the  oesophagus 
cannot  be  termed  a  gizzard.  In  segments  xi.,  xii.,  and  xiii. 
the  oesophagus  is  widened  out  in  each  segment,  but  con- 
stricted where  it  passes  through  the  septa.     The  intestine 
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begins  in  segment  xvL  It  has  the  merest  trace  of  a  typhlosole 
in  the  shape  of  a  convexity  just  below  the  dorsal  vessel. 

None  of  the  intersegmental  septa  of  this  worm  are  very 
greatly  thickened.  Those  separating  segments  viii./ix.,  ix./x., 
x./xL,  xi/xii,  xiL/xiii.  are  somewhat  thicker  than  those  which 
follow  or  precede  them.  The  septal  glands  are  found  as  far 
back  as  in  the  viith  segment. 

The  testes  and  the  sperm  duct  funnels,  of  which  there  are 
two  pairs,  lie  in  segments  x.,  xi.  The  sperm  sacs  are  also  two 
pairs,  occupying  segments  xi,  xii  The  two  sperm  ducts  of 
each  side  pass  side  by  side  along  the  body  wall  to  the  neigh- 
bourhood of  the  atrial  pore ;  they  pass  to  the  distal  side  of 
the  muscular  duct  of  the  atrium,  and  penetrate  the  body  wall 
close  together,  but  independently  of  each  other  and  of  the 
atrial  duct.  The  two  sperm  ducts  then  become  one;  in 
longitudinal  sections  through  this  region  of  the  body,  three 
tubes  can  be  seen  in  section  forming  together  a  triangle,  of 
which  the  apex  is  nearest  to  the  lateral  margin  of  the  body. 
The  apex  is  formed  by  the  atrium ;  anteriorly  is  the  penial 
seta  sac  and  posteriorly  the  sperm  duct ;  all  three  tubes  are 
of  approximately  the  same  calibre.  They  finally  open  on  to 
the  exterior  by  a  common  pore. 

The  ovaries  lie  in  the  xiiith  segment.  Opposite  to  them 
are  the  oviducts,  which  open  externally  on  to  the  xivth. 
There  are  no  egg  sacs. 

The  atria  are  tubular,  as  in  many  other  Cryptodrilidae. 
They  are  short,  not  extending  far  back  from  the  point  of 
opening  on  to  the  exterior ;  this,  as  has  been  mentioned  in 
describing  the  external  characters,  lies  in  the  xviith  segment. 
The  atria  reach  back  to  the  end  of  the  xviiith  segment. 
As  is  usual,  the  atrium  is  partly  glandular  and  partly 
muscular;  it  is  in  fact  constructed  upon  the  plan  which 
characterises  AcanthodrUus  and  other  genera  with  tubular 
atria.  The  sac  of  peiiial  seta^,  to  which  reference  has  been 
already  made  in  describing  the  sperm  duct,  contains  two  or 
three  setae.  These  are  longer  than  the  ordinary  setae,  but  in 
some  instances  at  anyrate  have  the  same  S-shaped  curvature. 
The  free  extremity,  moreover,  is  not  ornamented. 

There  is  only  a  single  pair  of  spermatotheca.    These  lie  in 
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the  ixth  segment,  and  open  on  to  the  internal  viiL/ix.  Each 
has  two  diverticula,  one  directed  forwards  and  the  other 
backwards.  They  arise  of  course  fix)m  opposite  sides  of  the 
duct  of  the  spermatotheca. 

The  arrangement  of  the  species  belonging  to  the  family 
CryptodrilidoB  is  not  by  any  means  easy.  This  is  doubtless 
partly  due  to  imperfect  knowledge.  Fletcher/  for  example, 
has  not  always  described  in  a  manner  sufficiently  dear  'the 
characters  of  the  atria,  which  I  believe  to  be  of  some  import- 
ance in  the  grouping  of  the  species.  The  species  placed  by 
him  and  by  Spencer^  in  the  genera  Megascolides  and 
OryptodrUua  evidently  require  some  rearrangement  I  do 
not,  however,  propose  to  offer  here  any  amendments  as  far  as 
concerns  those  genera.  Rhododriius^  differs  principally  in 
that  the  male  pores  are  upon  the  xviith  instead  of  the  xviiith 
segment  It  evidently  comes  near  to  Microscolex,  The 
description  of  the  new  species  seems  to  me  to  reduce  the 
distance  to  such  infinitesimal  proportions  that  EhododrUue 
must  be  merged  in  Microecolex,  I  defined^  Microacolex  in 
terms  which  must  now  be  slightly  altered  so  as  to  include 
BhododrUvs  mimUus,  The  amended  definition  may  run 
thus : — 

MiCROSCOLEX,  Rosa. 

MieroscoleXf  D.  Rosa,  Boll.  Mus.  Torino,  vol.  ii.,  No.  19. 
ModadHlus,  F.  E.  Beddard,  P.Z.S.,  1889,  p.  880. 

Setae  eight  per  segment.  Clitellnm  xiii.  (xiv.)~xvi.  (xvii), 
complete  6  pores  on  xvii.  No  dorsal  pores.  Alimentary  canal 
with  or  without  gizzard,  without  calciferous  glands;  no  typhlosole. 
Nephridia  paired,  commencing  in  one  of  segments  ii.-v.  Atria 
tubulaTy  with  or  without  penial  setae ;  spermatotheca  one  or  four 
paus,  with  a  diverticulum. 

IHatribution, — Italy,  Madeira,  Algeria,  Argentine,  Australia, 
New  Zealand. 

^  In  his  series  of  papers  upon  Australian  Earthworms  in  the  Proceedings 
of  the  Linnean  Society  of  New  South  Wales. 
«  Proc  Roy.  Soc.  Vict.,  1892. 

*  F.  E.  Beddard,  On  the  Oligocheetous  Fauna  of  New  Zealand,  etc.— 
P.Z.S.,  1889,  p.  880. 

*  On  the  Earthworms  collected  in  Algeria  and  Tanisia  by  Dr  Anderson — 
P.Z.S.,  1892,  p.  86. 
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ni.  Pontodrilns  hesperidom,  n.  sp. 

The  laige  and  important  family  Cr3rptodrilid8e  has,  so  far 
as  we  know  at  present,  very  few  representatives  in  the  New 
World.  Besides  several  species  of  Ocnerodrilus  and  Micro- 
scoUx,  the  former  of  which  is  certainly,  the  latter  probably, 
indigenous  to  that  part  of  the  world,  the  following  species  only 
have  been  recorded  from  America  and  the  West  Indies : — 

OryptodrUus  sptUvlifer,  Mich.,  Chili. 
Oordiodrilua  dominicensis,  F.  K  6.    Dominica. 
PlvlMuB  heteroporvs,  Perr.    Pennsylvania. 

„       perrieri,  Benh.    British  Columbia. 
Pontodrilus  armae,  Mich,  (  =  -?•  bermuderms,  F.  E.  B.).    Ber- 
mudas. 

I  have  therefore  less  hesitation  in  giving  a  somewhat 
imperfect  description  of  a  new  species  from  Jamaica,  which 
is  certainly  not  identical  with  any  of  the  above.  The  single 
specimen  which  I  had  at  my  disposal  is  immature. 

The  single  specimen  of  this  worm  was  of  small  size,  an 
inch  or  so  in  length,  and  not  more  than  1*5  mm.  in  diameter. 
The  specimen  being  immature,  there  was  no  clitellum  visible. 

The  setcB  are  paired,  but  the  individual  setae  of  each  pair 
are  at  some  distance  from  each  other.  On  the  xviiith 
s^ment  the  outermost  of  the  two  ventral  setae  is  absent,  its 
place  being  occupied  by  the  male  reproductive  pores.  The 
oviducts  open  a  little  to  the  inside  of  the  ventral  set^  on 
each  side. 

Considering  the  small  size  of  the  worm,  the  thickness  of 
some  of  the  anterior  septa  is  not  a  little  remarkable.  The 
present  species  is  hardly  larger  than  Khododrilus  parkeri, 
but  those  septa  that  are  thickened  are  enormously  more  so. 
It  must  be  recollected,  however,  that  the  present  is  apparently 
purely  terrestrial  in  habit,  and  it  cannot  be  doubted  that  there 
is  some  relation  between  the  thickness  of  the  septa  ttnd  the 
terrestrial  habit.  There  are  eight  thickened  septa,  the  last  of 
which  divide  segments  xii./xiii.  Of  these  the  5th,  6th,  and 
7th  are  decidedly  stouter  than  the  rest.  There  is  one 
delicate  septum  in  front  of  the  first  thickened  septum,  which 
therefore  bounds  segments  iv./v.    The  middle  septa  of  the 
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series  are  quite  twice  as  thick  as  the  body  wall  in  their 
immediate  neighbourhood. 

The  alimentary  canal  is  chiefly  remarkable  for  the  total 
absence  of  gizzard  and  calciferous  glands.  Almost  imme- 
diately after  it  leaves  the  pharynx,  the  oesophagus  widens 
out ;  in  the  viith  segment  it  narrows ;  it  is  again  dilated  in 
the  xith  and  xiith  segments.  The  intestine  begins  in  the 
xvth  segment. 

In  the  anterior  segments  of  the  body  there  are  quantities 
of  floating  corpuscles. 

The  nephridia  are  paired  structures,  but  are  not  furnished 
with  a  large  end  sac ;  the  absence  of  this  has  prevented  me 
from  discovering  the  external  pore* 

The  Jiearts  are  large  and  very  conspicuous  in  longitudinal 
sections.  There  are  valves  where  they  open  into  the  ventral 
vessel,  but  apparently  not  along  their  course.  The  last  pair 
of  them  are  in  segment  xiii.  The  first  pair,  showing  a 
specially  enlarged  condition,  are  farther  forward  than  is 
usual,  viz.,  in  segment  ix.  Underneath  the  intestine  and 
oesophagus  is  a  vessel  which  receives  blood  from  its  walls 
and  has  the  same  relation  to  it  thus  far  below  that  the  supra- 
intestinal  has  above ;  I  have  not  made  out  its  relations,  if 
any,  to  the  other  longitudinal  trunks ;  it  seems  to  correspond 
to  the  lateral  vessels  of  other  earthworms. 

The  testes  are  two  pairs,  lying  attached  to  the  anterior 
circle  of  segments  x.,  xi. ;  each  is  broader  at  the  base  and 
tapers  towards  its  free  extremity.  Opposite  to  the  testes 
are  the  funnels  of  the  sperm  ducts.  The  two  sperm  ducts 
of  each  side  of  the  body  fuse  early  to  form  a  single  tube, 
which  seemed  to  me  to  be  of  unusual  thinness ;  it  runs  in 
the  somewhat  thick  layer  of  peritoneum  which  covers  the 
ventral  body  wall  towards  the  xviiith  segment  It  opens 
into  the  atrium  at  some  little  distance  from  the  external 
aperture  of  the  latter.  The  atrium  has  the  tubular  form 
found  in  so  many  Cryptodrilidse ;  it  is  also,  as  is  usually 
the  case,  divisible  into  a  glandular  and  a  muscular  section ; 
the  glandular  part  lies  chiefly  in  segments  xviii.  and  xix. 
A  number  of  muscular  strands  are  attached  to  the  integu- 
ment  just    at  the   aperture   of   the    atrium,  which  they 


Sams  New  er  Little  Known  OligoeJugta.  39 

doubtless  serve  to  protrude  and  retract.  There  are  no 
penial  setcg.  The  €Urium  is  lined  throughout  by  a  single 
layer  of  cells,  which  are  taller  and  narrower  away  from  the 
external  pore.  A  thick  layer  of  tissue  of  fibrous  appearance, 
with  nuclei  and  interspersed  blood-vessels,  surrounds  the 
lining  epithelium.  I  do  not  at  present  lay  any  stress  upon 
the  fact  that  the  atrium  is  lined  by  a  single  layer  of  cells 
only.  The  fact  is,  of  course,  very  important  if  it  really 
characterises  the  species,  and  is  not  due  to  immaturity. 

The  racemose  sperm  goes  hang  from  the  anterior  septa  of 
segments  xi,  xii  The  ovaries  are  in  xiii. ;  the  oviducts 
open  opposite  to  them  and  on  to  the  exterior  in  segment 
xiv.    There  were  no  egg  sacs. 

There  are  two  pairs  of'  apermatothecoe,  placed  respectively 
in  segments  viii  and  ix.  They  are  probably  not  fuUy 
mature,  though  of  fair  size;  each  is  an  oval  pouch  with 
a  single  cylindrical  diverticulum. 

The  above  description,  necessarily  incomplete  though  it  is 
in  several  particulars,  leads  me  to  place  this  species  in  the 
genus  Pantodrilus.  At  present  this  genus  is  only  known  by 
two  species;  the  type  species  is,  of  course,  Pontodrilits 
littorcUis  of  Grube,^  which  is  probably  the  same  as  Perrier's  * 
Pantodrilvs  marionis.  More  recently  the  genus  has  been 
shown  to  inhabit  the  New  World  by  Michaelsen  and  by 
myself.  Michaelsen^  described  a  second  species  of  the  genus 
under  the  name  of  PorUodrUus  arenas,  which  species  is 
identical  with  that  called  by  myself  PorUodrUus  bermvdensis.^ 
I  am  inclined,  moreover,  to  refer  to  the  same  genus  Giard's 
species  ^  Photodriius  phosphoreus.  Sosa  ^  has  called  attention 
to  the  great  similarity  that  exists  between  the  two  genera ; 

^  Ueber  nene  oder  wenig  bekannten  Annoliden — Arch.  f.  Nat.,  Bd.  zli., 
p.  127. 

'  Etudes  snr  rorganisation  des  Lombriciens  terrestres :  iv.  Organisation 
des  Paniodrilns  (E.  P.)— Arch.  Zool.  Ezp.,  t.  ix.,  p.  175. 

'  Terricolen  der  Berliner  Zoologischen  Sammlnng,  iL — Arch.  f.  Nat.,  1892, 
p.  14. 

*  Abstract  of  some  Investigations  into  the  Structure  of  the  Oligochseta — 
Ann.  Mag.  Nat.  Hist.,  Jan.  1891,  p.  96. 

'  Sur  un  nouveau  genre,  etc. — Compt,  Rend.,  1887. 

•Sui  Generi  Pontodril'us,  MicroacoUx,  e  Fhotodrilns— Boll.  Mus.  Tor., 
V.  iii. 
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they  agree  in  the  form  of  the  atria,  in  the  fact  that  the 
nephridia  do  not  commence  until  the  xiiith  or  xivth  segment, 
in  the  absence  or  rudimentary  condition  of  the  gizzard,  in 
the  absence  of  penial  setae  at  the  male  pore,  which  is  in  both 
upon  the  xviiith  segment^  and  in  a  number  of  minor  points. 

I  believe  that  it  is  necessary  to  add  a  fifth  species  to  the 
four  above  enumerated ;  this  is  Ciyptodrilus  insuiaris  of  Kosa.^ 

Although  the  species  is  referred  by  Bosa  to  the  genus 
Cryptodriltis,  this  is  only  done  provisionally.  As  Rosa  justly 
remarks,  the  genera  of  this  family  require  revision. 

I  place  Cryptodrilus  insuiaris  in  the  genus  Pontodrilus 
for  the  following  reasons : — It  has 

1.  Setae  in  eight  rows. 

2.  No  dorsal  pores. 

3.  Rudimentary  gizzard. 

4.  No  nephridia  until  the  xiiith  segment. 

5.  Tubular  atria,  and  no  penial  setae. 

This  assemblage  of  characters  distinguishes  the  genus 
Pontodriliis  from  any  other  genus ;  it  comes  nearest,  of 
course,  to  the  genus  Megascolides;  but  differs  in  the  fact 
that  the  nephridia  do  not  commence  at  once  (i.e.,  in  the  iind 
or  iiird  segment).  In  the  same  point  it  differs  from  the 
genus  Microscolex,  It  is  true  that  the  difference  may  not 
appear  to  be  a  very  great  one ;  but  it  is,  considering  the  very 
large  number  of  Cryptodrilids,  and  their  similarity  to  each 
other,  a  good  deal  to  have  got  one  character  running  through 
a  number  of  species,  which  also  agree  in  other  particulars. 
The  five  species  may  be  thus  distinguished : — 

Setae  ornamented.  P.  arenae. 

Setae  not  ornamented. 

Gizzard  completely  absent. 

Two  pairs  of  spermatothecse.       P.  hesperidum. 
One  pair  of  spermatothec?e.         P.  phospJioreus. 
Gizzard  rudimentary. 

Setae  irregular  behind.  P,  instdaris. 

Setae  regular  throughout.  P,  liitoralis, 

^  Die  ezotischen  Terricolen  dea  k.  k.  naturhist.,  etc. — Add.  k.  k.  nat. 
Hofmns.,  Bd.  vi.,  387. 
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Some  New  Zealand  ENCHTTRiEiDiB. 

I  am  indebted  to  Mr  W.  W.  Smith  for  two  tubes  containing 
Enchytrseids.  The  only  record,  so  far  as  I  am  aware,  of  the 
existence  of  this  family  in  New  Zealand  is  a  mere  notice  by 
myself  contained  in  a  paper  upon  the  development  of  an 
earthworm.  I  am  now  for  the  first  time  able  to  describe 
more  accurately  the  species  which  are  met  with  in  New 
Zealand, — those  forwarded  to  me  by  Mr  Smith  were  sexually 
mature.  One  of  these  species  proves  to  be  new,  and  is 
described  below  as  Fridericia  antarctica;  the  other  is  the 
well-known  HenUa  ventriculam.  The  latter  was  collected 
at  the  edge  of  a  swamp  near  the  Tengawai  river.  South 
Canterbury.  I  have  been  able  to  make  sure  that  it  is  the 
species  mentioned  above,  as  I  have  been  able,  through  the 
kindness  of  Dr  Michaelsen,  to  examine  specimens  identified 
by  him  as  Herdea  ventrictUosa,  So  many  writers  have 
dealt  with  the  structure  of  this  Enchytrieid,  including  Dr 
Michaelsen  himself,  that  I  have  not  found  myself  able  to 
add  anything  to  our  knowledge  of  its  anatomy.  I  can 
confirm,  especially  with  regard  to  the  salivary  glands,  Dr 
Michaelsen's  statements.  I  received  a  few  years  since,  through 
the  kindness  of  Mr  Bateson,  examples  of  this  same  worm 
which  he  collected  in  his  expedition  to  the  territory  of  the 
Ehiigese  Tartars.   The  species  has  therefore  a  very  wide  range. 

lY.  Fridericia  antarctica. 

Of  this  species  I  have  examined  a  number  of  examples  col- 
lected at  the  edge  of  a  spring  near  Ashburton,  New  Zealand. 

The  colour  of  the  worm  during  life  is  stated  to  have  been  a 
•*  pale  pink."  It  is  a  long  thin  Enchytrseid,  consisting  of  46-G3 
segments.  The  following  figures  relate  to  three  specimens 
which  I  selected  for  measurement  and  external  description: — 

Length.  Number  of  Segments. 

A.  18  mm.  63 

B.  15  mm.  47 

C.  16  mm.  45 

The  setce  are  4-6  in  each  bundle,  generaUy  4  or  6,  occa- 
sionally 5.     The  innermost  pair  were,  as  is  usual  with  this 
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genus,  very  much  smaller  than  the  setae  on  either  side  of 
them.  In  the  last  five  or  six  segments  of  the  body  there 
were  only  a  pair  of  setse  to  each  bundla  As  many  as  six 
setae  in  a  bundle  were  only  found  in  the  anterior  region  of 
the  body  (the  first  twenty  segments  or  so)  in  both  bundles ; 
farther  back  the  number  of  setae  was  almost  constantly  four 
in  the  lateral  bundles,  and  the  innermost  pair  were  not 
markedly  different  in  size  from  the  others  as  they  are 
anteriorly.  The  absolute  size  also,  particularly  as  r^;ard8 
thickness,  was  greater  in  the  case  of  the  setae  borne  by  the 
last  few  segments  of  the  body  than  in  the  case  of  those 
borne  by  the  first  few  segments. 

The  clitellum  is  completely  developed  all  round  the  body. 
It  is  not  saddle-shaped.  As  is  generally  the  case  (subject  to 
a  few  exceptions)  in  this  family  of  Oligochaeta,  it  has  one 
set  of  setae  only,  those  belonging  to  the  xiiith  segment 
The  clitellum  also  includes  a  portion  of  the  xith  segment 

The  first  dorsal  pore  lies,  as  appears  to  be  invariably  the 
case  with  the  species  of  the  genus  Fridericia,  between  seg- 
ments vii./viii.  The  dorsal  pores  were  sometimes  rendered 
very  conspicuous  by  the  extrusion  of  various  bodies  from 
the  coelom  by  the  effects  of  the  corrosive  sublimate  used  in 
the  preserving  of  the  worms.  These  had  frequently  remained 
half  inside  and  half  outside  the  pore.  In  one  case  a  ripe 
ovum  was  partially  extruded ;  this  fact  is  possibly  of  some 
interest  in  relation  to  oviposition.  There  is  evidently  no 
reason  against  the  possibility  of  the  ova  being  normally 
evacuated  through  the  dorsal  pores.  The  probability  of  this 
being  a  normal  occurrence  is  increased  by  the  fact  that  the 
ova  are  not  always  confined  to  the  xiith  segment,  which 
contains  the  gonad. 

The  salivary  glands  have  a  wide  main  stem,  which  opens 
into  the  oesophagus  a  little  way  behind  the  pharynx.  This 
gives  off  a  few  branches  dorsally  and  ventrally,  one  of 
which  runs  forward.  The  branches  themselves  do  not 
appear  to  undergo  secondary  ramifications.  The  intestine 
commences  in  segment  xiv. 

'  The  septal  glands  extend  back  as  far  as  the  viith  segment, 
and  commence  in*  the  ivth.     The  ante-septal  region  of  the 
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nepkridia  is  nearly  as  large  as  the  post-septal,  and  has  a. 
convoluted  duct.  The  duct  leading  to  the  exterior  arises 
near  to  the  septum.  The  dorsal  vessel  arises  from  the 
intestinal  sinus  in  segment  ix. 

The  ^perm  duct  fimnel  is  about  three  times  as  long  as  it  is 
broad.  The  atrium  does  not  seem  to  differ  from  that  of 
other  species.  It  is  furnished  with  a  few  retractor  muscles. 
The  coiled*  gperm  dttet  is  supported  by  a  sheet  of  muscular 
and  connective  tissue^  which  runs  from  the  septum  behind 
the  funnel  to  the  atrium  itself. 


Fig.  2. 
A  spermatotheca  in  longitadinal  section.     I,  oesopbagos,  into 
which  spermatotheca  opens ;  D,  diverticula ;  Sp,  bundles 
of  spermatozoa. 

The  spermatothecce  (Fig.  2)  are  a  single  pair  in  segment. 
The  duct  is  long  and  narrow;  relatively  to  the  minute  lumen 
its  walls  are  thick.  It  opens  into  a  wide,  thin  pouch,  with 
numerous  radially  disposed  outgrowths.     The  junction  of  the 
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nanow  duct  with  the  wide  pouch  is  marked  b;  a  hemi- 
Bpherical  elevation,  consietiag  of  cclumnar  cella  iDcreasing 
in  height  towards  the  centre.  In  transverse  secUon  this 
papilla  appears  perfectly  circular  and  marked  peripherally 
\ey  a  highly  refracting  band,  which  looks  like  a  layer  of 
chitin;  in  the  centre  it  is  perforated  by  the  minute  duct 
The  comparatively  spacious  pouch  into  which  the  duct 
opens  communicates  with  seven  radially  disposed-  pouches ; 
possibly  it  might  be  considered  more 
accurate  to  say  foar,  since  the  appear- 
ance of  a  greater  number  is  produced 
by  a  division  of  some  of  them,  the 
line  of  division  not  coming  so  far 
down  as  the  septa  between  the  fonr 
primaiy  pouches.  These  diverticula 
in  no  way  differ  in  minate  stmctnre 
from  the  pouch  whence  they  arise. 
The  pouch  itself  communicates  with 
the  oesophagus. 

Behind  the  mole  pores  in  each  of 

the  three  following  segments  is  a 

single  median  structure,  which  seems 

to   be   of  the   nature   of  a  senaoiy 

papilla.      The  first   of  the  three  is 

situated  just  at  the  end  of  the  clitel- 

lum.    Each  gland  (Fig,  3)  consists  of 

a.  cushion-like  mass  of  cells  of  a 

flattened  hemispherical  contour;  it 

lies  immediately  beneath  the  nerve 

cord,  and  seems,  in  fact,  to  be  a 

dilatation  of  the  nerve  cord.     The 

lower  part  of  the  sheath  of  the  nerve 

^int™he™  t'he''pi^e"B.43  ^ord   is    Continuous  over   the    cells 

of  the  cells  of  tlie  organ  which   fomi   the  Organ   referred   to. 

S',S'w,ro7.,S  Il-e  celb  of  which  it  i.  composed 

ofnerTccord.  are  large,  pear-shaped,  and  granular; 

towards  the  periphery  they  are  more  coarsely  granular  than 

centrally.   The  cells  are  ten  or  twelve  times  as  large  as  those 

in  other  regions  of  the  nerve  cord.    The  processes  of  these 


Fig.  3. 

A  ventral  BeuBory  papilta 
longitiKlinal  section,  j 
epidermis  of  body  wall  at 
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cells  converge  and  perforate  the  longitudinal  layer  of  the 
body  wall ;  arrived  at  the  epidermis,  they  spread  out  into  a 
disc-shaped  area,  contrasting  with  the  surrounding  epidermis. 
This  area  appears  to  be  composed  of  smaller  pear-shaped 
cells,  in  other  respects  like  those  of  the  deeper  lying  organ. 
In  front  of  and  behind  each  of  these  papilla  is  a  nerve  arising 
from  ventral  cord,  and  penetrating  the  body  wall  A  cursory 
glance  at  these  organs  would  undoubtedly  lead  to  the  infer- 
ence that  they  were  glandular  bodies,  serving  perhaps  as 
organs  of  adhesion  during  coitus;  the  prevalence  of  such 
organs  among  the  Oligochseta  would  support  this  view  of 
their  nature.  Their  relations,  however,  to  the  nerve  cord 
(their  enclosure  within  its  sheath,  and  the  absence  of  any 
breach  between  their  cells  and  those  of  the  nerve  cord)  seem 
to  indicate  that  they  are  specialised  regions  of  the  nerve  cord 
connected  with  integumental  sense  organs.  In  this  case 
they  will  in  all  probability  be  comparable  to  the  "  wing-like 
processes"  which  occur  in  several  places  upon  the  nerve 
cord  of  PachydfUus  nervoms,  and  one  or  two  other  species 
of  PcuhydrUvs.  The  presence  of  these  structures  seems  to 
distinguish  the  present  species  of  Fridericia  from  any  other 
that  has  been  hitherto  described. 


VL  The  Land  and  Freeh-Water  Crustacea  of  the  District 
around  Edinburgh.  Part  II. — The  Ostracoda  and 
Copepoda.  By  Thomas  Scott,  Esq.,  F.L.S.,  Cor.  Mem. 
Glas.  Geol.  Soc.  and  Nat  Hist.  Soc.  of  Glasgow. 

(Read  19th  April  1898.) 

In  a  previous  communication  I  gave  a  short  account  of  the 
land  and  fresh-water  Amphipoda  and  Isopoda  of  the  Edinburgh 
district ;  in  this  paper  I  propose  to  notice  two  of  the  groups 
of  the  Entomostraca,  viz.,  the  Ostracoda  and  Copepoda.  I 
intended  to  have  given  an  account  of  these  groups  during 
the  previous  session  of  the  Eoyal  Physical  Society,  but  want 
of  time  compelled  me,  reluctantly,  to  delay  doing  so  till  a 
more  convenient  season.  One  of  the  chief  difficulties  in 
dealing  with  the  larger  or  "  higher "  Crustacea  is  to  find  the 
specimens,  but  the  chief  difficulty  with  the  micro-forms — 
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which,  as  a  rule,  are  plentifal  enough — is  rather  the  determiiia- 
tion  of  the  species.  To  critically  examine  thousands  of  these 
minute  organisms  is  a  task  requiring  not  only  patience,  bat 
a  considerable  amount  of  time,  because  it  is  often  absolutely 
necessary  to  dissect  the  specimens  in  order  to  determine,  not 
only  specific,  but,  also,  generic  differences.  To  simply  crush 
the  animal  under  a  cover-glass,  and  take  the  risk  of  finding 
one  or  more  of  the  appendages  in  a  favourable  position,  is,  to 
say  the  least  of  it,  a  clumsy  and  unsatisfactory  method.  No 
doubt,  to  dissect,  for  example,  a  Copepod,  perhaps  the 
thirtieth  to  the  fiftieth  of  an  inch  in  length,  limb  from  limb, 
in  consecutive  order,  so  as  to  ascertain  the  exact  relative 
position  of  each  member,  and  thus  be  enabled  to  make  a  correct 
comparison  of  the  one  with  the  other,  requires  some  practice 
and  dexterity,  yet  only  in  this  way  can  a  reliable  knowledge 
of  the  structure  and  relationship  of  the  parts  be  acquired. 
But,  though  the  difficulty  of  such  a  procedure  be  apparently 
great,  it  is  quite  surmountable — my  son,  Mr  Andrew  Scott, 
to  whom  I  am  much  indebted  for  help  of  this  kind  in  pre- 
paring material  for  the  present  paper,  is  often  able  to  prepare 
a  complete  series  of  appendages  from  a  single  Copepod,  viz., 
anterior  and  posterior  antennae,  mandibles,  maxilhe,  anterior 
and  posterior  foot-jaws,  and  the  five  pairs  of  thoracic  feet,  and 
this  has  often  permitted  a  satisfactory  discrimination  to  be 
made,  which  would  otherwise  have  been  well-nigh  impossible. 
Next  session  I  hope  to  be  able  to  prepare  an  account  of 
the  Cladocera  of  the  district,  when  I  shall,  probably,  notice 
any  species  belonging  to  the  other  groups  which  may  have 
previously  escaped  observation. 

THE  OSTRACODA. 

I  propose,  in  the  first  place,  to  deal  with  the  Ostracoda  of 
the  area. 

It  will  be  understood  that  the  district  limits  are  the  same 
as  described  in  my  previous  paper,  and  in  Mr  Evans's  memoir 
on  the  Mammalia  in  the  Proceedings  of  the  Royal  Physical 
Society,  published  in  1892. 

At  a  meeting  of  the  Eoyal  Physical  Society,  held  on  the 
22nd  of  January^  1890, 1  had  the  privilege  of  exhibiting  a 
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small  collection  of  Ostracoda,  and  of  drawing  attention  to  a 
few  of  the  more  interesting  species  that  had  been  obtained 
within  the  Edinburgh  district ;  the  aim  of  the  present  com- 
munication is  to  put  on  record  all  the  species — common  as 
well  as  rare — that  are  known  to  occur  within  the  prescribed 
area.  But,  before  proceeding  to  give  an  enumeration  of  the 
species,  it  may  be  desirable  to  ofTer  a  few  remarks  upon  the 
distribution  of  the  Ostracoda. 

Speaking  generaUy,  the  Ostracoda  are  to  be  found  almost 
everywhere  where  there  are  pools  of  water.  Some  of  them 
are  more  commonly  found  in  water  of  questionable  purity, 
such  as  may  be  seen  stagnant  in  ditches  and  marshy 
ground,  and  possessing  an  odour  of  a  rather  disagreeable 
kind;  but,  while  that  is  the  case,  I  do  not  remember  having 
ever  observed  Ostracoda  in  water  that  was  largely  mixed 
with  sewage, — the  impurity  of  the  water  in  which  such  species 
are  found  is  usually  the  result  of  the  decay  of  vegetable 
matter  in  the  bottom  or  round  the  sides  of  the  pool,  or  loch. 
It  may  be  also  stated,  as  a  rule,  that  all  the  species  are  more 
or  less  confined  to  still  water,  as  that  of  pcfnds,  lochs,  canals, 
etc.,  and  are  rarely  obtained  in  running  water.  There  are 
some  curious  and  interesting  problems,  relating  to  the  laws  of 
distribution  of  species,  presented  by  the  Ostracoda — ^in  one 
locality  a  single  species  may  be  found  in  the  greatest  abund- 
ance to  the  exclusion  of  almost  every  other  form,  while  in 
another  locality,  where  the  conditions  appear  to  be  equally 
favourable,  that  species  may  be  very  scarce  or  entirely 
absent  To  bring  out  this  more  clearly,  I  may  relate  my 
experience  of  a  single  species,  viz.,  Cypris  incongruens.  In 
Grarvel  Park,  Greenock,  previous  to  the  construction  of  the 
James  Watt  Dock,  there  were  some  pools  of  water,  and, 
during  May  1880,  the  weather  being  dry  and  warm,  one  of 
these  pools  dried  up.  There  had  been  a  good  deal  of  con- 
ferva in  the  pool,  and  this,  when  the  water  disappeared, 
formed  a  substance,  almost  like  felt,  covering  the  bottom. 
On  removing  some  of  this  felt-like  material,  Cypris  incon- 
gruens was  observed  in  myriads,  and,  so  far  as  I  remember, 
was  the  only  Ostracod  present.  During  the  autumn  of  1888 
I  happened  to  be  several  times  in  the  neighbourhood  of 
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Portobello,  and  visited  the  brickfield  at  the  west  end  of  the 
town ;  in  one  or  two  of  the  pools  in  the  disused  part  of  the 
brickfield,  the  same  species  was  in  great  abnndance,  to  the 
exclusion  of  almost  every  other  form.  During  September 
1890, 1  made  an  examination  of  some  shallow  pools  of  water 
on  May  Island,  when  Cypris  incongrutns  was  observed  to  be 
moderately  common,  and  this  was  the  only  firesh-water 
Ostracod  I  found  on  the  island.  I  have  now  to  notioe  a 
still  more  curious  fact  relating  to  the  distribution  of  this 
species.  In  September  1887,  my  son,  Mr  Andrew  Scott, 
who  was,  at  that  time,  assistant  chemist  in  the  laboratory  of 
the  Baker  Street  Sugar  Befinery,  Greenock,  belonging  to 
Messrs  Alexander  Scott  &  Sons, — wrote  me  as  follows: — 
"  I  was  up  at  one  of  the  tanks  on  the  roof  of  the  sugar-house, 
and  observed  that  the  bottom  was  quite  yellow.  On  closer 
examination  the  yellow  substance  turned  out  to  be  Ostai- 
coda — chiefly  Cypris  inconffniens ;  there  is  also  a  Candana, 
I  think  "  (this  was  Candona  Candida).  "  The  tank  was  being 
cleaned  out,  so  I  took  some  of  the  mud,  etc.,  for  preservatioa 
Now  the  curious  thing  is,  how  did  the  Ostracods  get  into  the 
tank,  seeing  that  any  water  that  gathers  is  rain  water,  and 
the  tank  is  cleaned  out  once  a  year  ? " 

Being  desirous  for  further  information  about  this  matter, 
I  wrote  to  the  manager  of  the  sugar-house,  Mr  Alexander 
S.  MacLean  (whom  I  have  the  privilege  of  counting  as  one  of 
my  friends),  drawing  his  attention  to  the  subject,  and  asking 
if  he  knew  of  any  means  by  which  the  Ostracods  could  have 
been  introduced ;  and  on  21st  January  1888,  he  sent  me  the 
following  interesting  note : — "  Now  as  to  the  Ostracods,  the 
tanks  referred  to  consist  of  a  set  of  three,  measuring  40  feet 
by  16  feet  by  4  feet  6  inches  deep,  they  are  formed  of  cast- 
iron  plates,  and  stand  about  100  feet  above  the  ground.  One 
is  covered  with  yellow  pine  boards,  the  other  two  are  un- 
covered. They  were  wont  to  be  supplied  with  water  from 
Loch  Thorn,  but  the  supply  was  shut  off  at  the  meter  inlet 
four  years  ago  when  the  tanks  ceased  to  be  used.  Eain  water 
collects  in  the  two  uncovered  tanks,  and  that  is  the  only 
water  that  has  entered  them  since  the  Loch  Thorn  water  was 
shut  oflf.  I  know,  therefore,  of  no  way  by  which  these  little 
animftlfl  could  get  in  except  by  adhering  to  the  claws  of 
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libirds.  And  that  tJiis  is  probably  the  true  means,  appears 
Birom  the  fact  that,  the  char-house  being  idle,  birds  have  all 
I  freedom  to  alight  undisturbed  in  and  about  the  tanks.  I 
I  lave  frequently  seen  starlings,  wagtails,  and  house-sparrows, 
^uid  sometimes  a  robin  redbreast,  sitting  on  the  sides  of  the 
ft  tanks."  Such  is  Mr  MacLean's  account  of  this  interesting 
V  example  of  tbe  apparently  erratic  distribution  of  these 
I  Ostracods. 

I  In  case  it  may  be  thought  that  the  Ostracods  were 
K  descended  from  those  that  may  have  been  introduced  before 

■  the  supply  of  the  Loch  Thorn  water  was  shut  off,  I  should, 

■  perhaps,  add  this  further  explanation.  The  only  water  that 
I  eould  get  into  the  tanks,  during  the  lengthened  period  they 
I  were  not  in  use,  was,  as  stated  by  my  correspondent,  supplied 
I  from  the  clouds,  and,  though  that  supply  is  sometimes  con- 
i  ciderable,  it  was  seldom  allowed  to  collect  in  any  quantity, 
■The  uncovered  tanks  were  separated  from  each  other  by  a 
l^artition  formed  of  iron  plates;  one  of  the  tanks  had  an 
■outlet  pipe  Hush  with  the  bottom,  so  that  when  necessiiry  ail 
Kthe  water  from  that  tank  could  be  run  off;  the  second  tank 
B  communicated  with  the  first  by  a  round  hole  through  the 

■  aroti  partition,  at  about  three  or  four  inches  from  the  bottom, 
ft  Jn  the  one  tank,  therefore,  all  the  water  drained  off  as  it  fellj 
■.while,  in  the  other,  not  more  than  a  depth  of  three  or  four 
■inchea  could  collect,  unless  the  hole  in  the  iron  partition 
Kfras  closed,  which  was  rarely  done.  Being  continually 
Bexposed  to  the  sun  and  air,  both  tanks  were  consequently 
Kdiy  during  a  considerable  part  of  the  summer,  unless  the 
■season  were  unusually  wet.  Mud,  consisting  of  dust,  blown 
ri^  the  wind,  and  of  carbonaceous  matter  from  the  chimneys, 

collected  in  the  bottoms  of  the  tanks,  but  it  was  never  allowed 
to  accumulate,  though  the  tanks  were  not  in  use ;  as  a  matter 
of  fact,  the  tanks  had  l)een  cleaned  out,  at  least,  twice  since 
the  time  when  the  Loch  Thorn  water  was  shut  oif,  and  before 
Ostracods  were  discovered.  When  the  tanks  were  cleaned, 
Ito  rust  was  carefully  chipped  or  scraped  off  the  cast-iron 
I,  which  were  then  coated  with  tar,  and  the  bottoms  were 
vept  with  a  brush ;  it  is,  therefore,  hardly  possible  that 
I  Ostracods  observed  could  have  been  descendants  from 
loy  that  may  have  been  introduced  with  the  Loch  Thom 
TOL.  XII. 


faj 


50  Proceedings  of  the  Eoyal  Physical  Societjf. 

water;  and,  moreover,  I  do  not  remember  having  ever 
obtained  Cypris  incongraens  in  Loch  Thom. 

It  has,  also,  to  be  kept  in  mind  that  Ostraooda  die  very 
soon  if  exposed  to  the  air,  though  they  can  survive  a  few 
days  when  enclosed  in  damp  mad  or  vegetable  matter.  The 
eggs  of  Entomostraca  possess  much  greater  Vitality  than  the 
adult  animals,  and  may,  after  a  considerable  lapse  of  time,  be 
revived,  as  has  been  demonstrated  by  Professor  G.  O.  Sars, 
who  has  raised  Entomostraca  from  dried  Australian  mud ;  but 
the  case  I  have  described  is  different,  in  that  the  tank  was 
cleaned  out  with  a  brush,  so  that,  practically,  no  mud  was  left 
to  form  a  protection,  for  either  adults  or  eggs,  from  the 
scorching  rays  of  the  summer's  sun,  yet  nevertheless,  here 
was  a  species  of  Ostracod  in  such  immense  numbers  as  to 
impart  a  yellow  colour  to  the  bottom  of  the  tank. 

Cypris  incangniens,  though  thus  abundant  and  occurring 
in  such  out-of-the-way  places,  is  yet  by  no  means  so 
ubiquitous  as  such  examples  would  seem  to  imply.  It  is 
no  uncommon  experience  to  seek  for  it  in  vain  where  all 
the  conditions  favourable  to  its  existence  appear  to  be 
present.  But  this  Ostracod  is  not  only  seemingly  capricious 
in  its  selection  of  a  habitat,  it  is  also  capable  of  living 
under  very  varied  conditions,  both  as  regards  the  temperature 
and  the  purity  of  the  water.  Mr  David  Eobertson,  the  veteran 
Scottish  naturalist,  obtained  it,  many  years  ago,  in  a  mill  cooling- 
pond  at  Paisley.  "Where  the  water  issued  into  the  pond,  the 
temperature  was  90°  Fahr.,  and  the  surface  water  80'  Fahr. ; 
the  Ostracods  were  found  in  the  mud  farthest  from  the  heat" 
On  the  other  hand,  my  son  obtained  the  same  species  at 
Greenock,  in  a  ditch  where  there  was  very  little  water,  and 
what  there  was  of  it,  covered  with  a  coating  of  ice.  It  may 
also  be  found  in  brackish,  as  well  as  in  clean,  water,  and  in 
water  so  impure,  from  decomposing  vegetable  matter,  as  to 
be  ofTensive  both  to  sight  and  to  smelL 

It  will  not  be  understood,  though  I  have  thus  tried  to 
illustrate  the  vagrant  distribution  of  a  particular  species, 
that  such  a  distribution  is  exceptional,  or  confined  to  that 
species.  It  may  be  observed,  more  or  less,  in  many  other 
species  belonging  to  the  group.  It  is  this  kind  of  dis- 
tribution that  makes  the  study  of  these  minute  organisms 
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more  interesting,  because  rare  forms  turn  up  in  such  unlikely 
and  exceptional  localities,  that  the  expectation  is  kept 
always,  more  or  less,  active  and  on  the  alert 

The  Ostracoda,  which  may  thus  form  a  suitable  subject 
for  a  leisure-time  study,  are  not  only  of  interest  to  the  natu- 
ralist, but  are  also  of  value  from  a  merely  utilitarian  point 
of  view,  seeing  that  fish  are  not  indifferent  to  them  as  an 
article  of  food;  hence,  it  is  the  experience  of  the  student 
that  limited  localities  frequented  by  the  trout  and  the 
stickleback  are  not,  commonly,  the  best  hunting-grounds  for 
Ostracoda.  Another  point  worth  noticing  is  the  dissimilarity 
of  species  between  the  east  and  the  west  sides  of  Scotland. 
Though  a  considerable  amount  of  attention  has  been  devoted 
to  the  Ostracoda  for  many  years,  the  difference  in  this 
respect  remains  fairly  constant.  No  doubt,  the  difference 
has  varied  during  the  course  of  these  years, — species  that 
appeared  to  be  confined  to  one  side  have  been  discovered  on 
the  other ;  but,  while  there  was  this  tendency  to  equalisa- 
tion, the  research  which  led  to  it  also  brought  to  light  other 
forms,  and  these,  being,  for  the  present,  at  least,  apparently 
confined  to  the  east  or  the  west  sides,  cause  the  difference 
still  to  remain.  The  species  that  are  at  present  apparently 
confined  to  the  east  or  the  west  of  Scotland  are  few  in 
number,  and  may  be  best  shown  in  tabulated  form,  thus : 

• 
Table  I. 


Species  found  on  the  east  side  of 
Scotland,  but  not  hitherto  on 
the  west  side. 


Cypris  pubera^  0.  F.  Miiller. 
ErpetoqfprU    vwlacea,     Brady    and 
Norman. 


Species  found  on  the  west  side  of 
Scotland,  but  not  hitherto  on 
the  east  side. 


Scottia  broivniana  *  (T.  R.  Jones). 
Erpctocypris   robcrtsoni,   Brady   and 

Norman. 
Chjpridopsis     newt(mi,     Brady     and 

Robertson. 
Oypridopsis    variegcUa,    Brady    and 

Norman. 
Darwinula   stevensani,^    Brady   and 

Robertson. 

*  Scottia  broumiana  has  been  obtained  common  in  a  post-Tertiary  deposit  at 
Klie  in  Fifeshire  (ace  Proc.  Roy.  Phys.  Soc.  Ediu.,  vol.  x.,  p.  334),  and 
Darwinula  sUvenaoni  from  a  somewhat  similar  deposit  at  the  Meadows, 
Edinburgh  {see  Proc.  Roy.  Phys.  Soc.  Edin.,  vol.  z.,  p.  141). 
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The  following  table,  by  showing  what  species  are  found 
in  Scotland,  but  not  in  England,  and  vice  versd^  may  also 
be  of  interest. 

Tablb  II. 


Species  found  in  Scotland,  bnt  not 
hitherto  known  to  occur  in 
Engknd. 

SeoUia  hroteniana^  (T.  R.  Jones). 
Erpdoeypris   robertsani,   Brady   and 

Norman. 

Cyproiaflava  (Zaddach). 

Candtma  euplectclla,  Robertson. 


Species  found  in  England,  but  not 
hitherto  known  to  occnr  in 
Scotland. 


Cypria  Joanna  (Baird). 
Oypris  eUipHea,  Baird. 
Cf^fprUeambriea,  Brmdjand  Robertson. 
Cypris  omata,  0.  F.  Miiller. 
Cypris  clavala,  Baird. 
Cfypris  trigotulla,  Brady. 
Erpetocyjiris  serrata^  Norman. 
Jfetacypris  eordala^  Brady  and  Robert- 
son. 
Limnicythrrr  inoiistrfjica  (Norman). 


Table  III.  shows  the  species  found  both  in  England  and 
Scotland,  but  not  in  Ireland,  and  those  peculiar  to  Ireland 
only. 

Table  III. 


Species  found  in  both  England  and 
Scotland,  but  not  hitherto  in 
Ireland. 


Species  hitherto  only  found  in  Ire- 
land. 


Cypris  hispiaosaf  Lucas. 

Carulona  clowjata,  Brady  and  Nomion. 


Cycloeypria  glohosa  (6.  0,  Sars). 
Cypris  ohliqxia,  Brady. 
Erpdoeypris  strigcUa  (0.  F.  Miiller). 
Erpctocypris   tumcfacta^   Brady   and 

Robertson. 
Erpetoeypris    olivacca^     Brady    and 

Norman. 
Cypridopsis     ncwtoni^     Brady    and 

Robertson. 
Candona  roslrata,  Brady  and  Norman. 
Candona  acuminata  (Fischer). 
Ilyoajpris  gibha  (Ramdohr). 
Lymniqfthere  inopinata  (Baird). 


Though  only  two  species  are  peculiar  to  the  fresh-water 
Ostracod  fauna  of  Ireland,  they  are  both  of  special  interest. 

*  ScoUia  broumiana  is  found  as  a  post-Tortiary  fossil  in  several  places  in  the 
sonth  of  England. 
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The  first,  Cypris  bispinosa,  is  one  of  the  finest  of  the 
British  species,  and  the  only  other  two  places  where  it  has 
been  observed  are  the  island  of  Guernsey  and  £^ypt ;  while 
the  second,  Candona  elongata,  has  been  obtained  nowhere 
else, — ^its  Irish  habitat  being  Lough  Neagh. 

Local  Lists  of  Species. 

The  following  lists  of  species  are  intended  to  exhibit  how 
the  Ostracoda  vary  in  number  and  kinds  in  different  localities 
in  the  district,  and,  also,  to  show  that,  while  some  forms  are 
more  or  less  common  to  all  the  localities,  others  are  restricted 
to  one  or  to  only  a  few  places.  The  lists  may  also  be  of  use 
to  collectors,  by  indicating  where  the  rarer  species  may  be 
obtained,  and  where  the  richest  gatherings  have  been  made. 
A  few  of  the  species  mentioned  in  this  paper  are  more 
frequently  obtained  in  brackish  than  in  purely  fresh  water, 
but  they  are  included  because  of  their  close  relationship 
with  true  fresh-water  species.  The  true  fresh-water  and  the 
true  marine  species  merge  together  in  these  brackish-water 
forms,  and  any  boundary  line  that  may  be  drawn  between 
the  two  is  at  best  more  or  less  arbitrary. 

As  Duddingston  Loch  is  in  our  immediate  vicinity,  and 
has,  so  far,  yielded  a  greater  number  of  species  than 
any  other  locality  within  the  district,  it  may  be  better 
first  to  give  a  list  of  the  Ostracoda  that  have  been  obtained 
in  this  loch. 

Ostracoda  obtained  in  Duddingston  Loch,  near  Edin- 
burgh. 

Oifpria  ophlhalmica  (Jnrme).  Cypridopsis  vidua  (0.  F.  Miiller). 

Cypria  Uxvis  (0.  F.  Miiller).  Cypridopsis  villosa  (Jurine). 

Cypria  aerena  (Koch).  Potamocypris  fulva,  Brady. 

Cypris/uKota  (Jarine).  Cyproisflava  (Zaddach). 

Cypria  pubera,  0.  F.  Miiller.  CandoTia  Candida  (0.  F.  Miiller). 

Cypria  virena  (Jurine).  Candona  lacUa,  Baird. 

Cypria  reticulata^  loA'^h.,  Candona  pubescens  (Koch), 

Erpetocypria  reptana  (Baird).  Candona  roatrata,  Brady  and  Norman. 

JBrpetoeypria  atrigata  (O.  F.  Miiller).  Candona  fabw/ormia  (Fischer). 

BrpeUKypria  tumefada  (Brady  and  Ilyocypria  gihba  ifismdiohx), 

Robertson).  lAmnicylhere  incpincUa  (Baird). 
Erpetoq/pria    olivacea,    Brady  and 

Norman. 
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Ostracoda  obtained  in  pools  at  Luffhess  Links,  near 
Aberlady.  These  pools  have  been  long  known  to  the 
botanist  if  not  to  the  zoologist,  and  there  can  be  no  doubt 
that  they  harbour  a  micro-fauna  fully  as  interesting  as 
their  flora.  The  following  species  were  collected  in  Septem- 
ber 1889  :— 

Cjfpria  ophthalmica  (Jarine).  Notodrouuu  vionacha  (O.  F.  Miiller). 

C^pria  lo&uis  (0.  F.  MuUer).  Candana  eamlida  (O.  F.  Miill«r). 

Cyprisfuaoata  (Jarine).  Catidona  puhcsecns  (Koch). 

Cypris  vircns  (Jarine).  Camlona  kingsleii,  Hrady  and  Robert - 

Erpetocypris  reptans  (lUird).  ion. 

Erpetoejfpris  twne/acla  (Brady  and     CatuUma/aba/orniii  (Fiach«r). 

Robertson).  IltfocyprU  gibba  (Ramdohr). 
OypridopaU  vUloM  (Jarine). 

Threipmuir  IwESERvoik,  two  to  three  miles  south  of 
Balerno,  is  formed  in  one  of  the  valleys  of  the  Pentlands ; 
the  surrounding  scenery  has  a  rather  bleak  and  barren 
appearance,  especially  towards  the  Pentlands.  The  reservoir 
is  of  considerable  extent,  and  to  make  a  careful  examination 
of  it  would  require  the  use  of  a  boat,  so  that  a  tow-net  and 
dredge  could  be  used.  If  that  were  done  it  is  quite 
possible  that  some  interesting  Eutomostraca  might  be 
captured.  I  have  ouly  been  able  to  make  an  examination 
of  the  sides  of  the  reservoir  with  a  hand-net,  and  the  follow- 
ing were  the  Ostracoda  obtained : — 

Oypria  ophthalmka  (Jurino).  Candotui  eamlida  (0.  F.  Miiller). 

Gypria  Serena  (KoqIl).  Catidotia  kiwjslcii^  Brady  and  Robert - 
Opyrisfuscata  (Jurino).  ion. 

Erpctocyprii  tumefada  (Brady  and  Ouulona  acuiainaUi  (Vi&chcr). 

Robertson).  Vcuulmui  sp. 
Cypridopsis  vidua  (0.  F.  Miillor). 

It  sometimes  happens  that  the  ditches  by  which  tlie 
surface  water  drains  off  into  a  loch  or  pond  liarbours  a 
richer  micro-fauna  than  the  loch  or  pond  to  which  they 
are  tributaries.  This  was  my  oxi)eriencc  at  Hakelaw 
Dah,  which  was  visited  about  the  same  time  as  Tlircipmuir. 
The  dam  itself  yielded  very  little  in  the  way  of  Ostracoda, 
but  in  a  ditch  that  for  a  considerable  distance  runs  parallel 
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with  the  dam,  I  found  the  following  species  of  Ostracoda, 
and  one  or  two  rare  things  belonging  to  another  group : — 

Cypria  ophihcUmiea  (Jarine).  OypridopsU  vUlom  ( Jurine). 

Cypria  aerena  (Koch).  Candona  Candida  (0.  F.  Miiller). 

ErpUoetfprU  rqdans  (Baird).  Candona  kingsUii,  Brady  and  Robert- 
Erpetaeypria  tume/aeta  (Brady  and  son. 

Robertson).  Candona  acuminata  (Fischer). 

CypHdopns  vidua  (O.  F.  Miiller).  Ilyoctjpris  gibba  (Ramdohr). 

In  company  with  an  old  friend — Mr  Thomas  Struthers — 
who  is  thoroughly  familiar  with  the  district  around  Edin- 
burgh, I  examined  some  pools  near  Gorebridge  in  December 
1889,  and  obtained  the  following  species : — 

Cypria  ophthalmica  (Jarine).  Candona  Candida  (0.  F.  Miiller). 

Erpetoeypria  tume/aeta  (Brady  and  Candona  pubeseens  (Koch). 

Bobertaon).  Candona  kingaleii,  Brady  and  Robert- 
Potamocypris/tUva,  Brady.  son. 

At  Seafibld,  near  Dunbar,  there  is  an  old  disused  brick- 
field in  which  are  several  pools  of  water.  The  brickfield  is 
close  to  the  sea-shore,  so  that  during  high  tides  the  sea  flows 
into  the  pools  and  causes  the  water  to  become  brackish.  The 
little  shrimp-like  Crustaceans,  Mysis  vulgaris  and  Palcemonetes 
varians,  frequent  some  of  the  pools.  Being  desirous  to  learn 
about  the  Ostracod  fauna  of  these  pools,  I  got  my  friend 
Mr  Jamieson,  Assistant  Naturalist  to  the  Fishery  Board,  to 
collect  some  material  and  send  it  to  me.  I  also,  in  company 
with  him,  made  a  personal  examination  of  the  pools.  The 
following  species  of  Ostracoda  were  obtained : — 

Cypris  prasina,  Fischer.  Candona  Candida  (0.  F.  Miiller). 

Erpetocypris  tume/aeta  (Brady  and  Candona  ptibesccns  (Koch). 

Robertson).  Ilyocypris  gibba  (Ramdohr). 

Cypridopgis  aculeata,  LiUjeborg.  Cytheridca  torosa  (Jones). 
Potamocypris/ulva,  Brady. 

The  brackish-water  pools  at  the  mouth  of  the  Gocklemill 
Burn,  near  Largo,  Fifeshire,  were  examined,  and  yielded  the 
following  species : — 

Cypria  ophthalmica  (Jarine).  Candona  lactca,  Baird. 

Cypria  (1)  virens  (Jarine).  Cytheridea  torosa  (Jones). 

Potamocypria  ftUva,  Brady. 

Along  with  the  species  enumerated  from  these  two  brackish- 
water  localities,  there  were  several  others  more  nearly  allied 
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to  the  marine  than  the  fresh- water  fonns,  which,  though  not 
entered  in  the  regular  lists,  may  be  mentioned  to  show  how 
the  so-called  marine  and  fresh -water  species  sometimes 
mingle  together.  The  following  are  the  species  referred  to: — 
Cythere  lutea,  Miiller,  Cythere  pellitcida,  Baird,  Cythere  viUom 
(G.  O.  Sars),  Cythere  alboinactUa,  Baird,  and  OytJ^erura  gMa, 
Miiller.  These  were  not  dead  shell,  but  were  living  in  the 
pools  along  with  the  others.  There  were  also  some  Foramini- 
fera,  as  MUiolina  fusca,  Lititola  canariensis,  etc.,  associated 
with  these  Ostracoda. 

Raitii  Lake,  near  Kirkcaldy,  is  an  artificial  lake,  formed 
during  last  century.  It  is  situated  within  the  pleasure- 
grounds  of  the  Kaitli  estate,  the  property  of  Mr  Munro- 
Feiguson,  M.r.,  and  is  private.  Permission  to  visit  the  loch 
may  be  obtained  by  applying  to  Mr  Prentiss,  the  fSeustor  on 
the  estate.  This  little  lake  harbours  an  abundant  Crustacean 
fauna,  especially  Ostracoda  and  Cladocera.  The  loch  is  said 
to  be  25  feet  deep  in  some  places,  and  to  cover  not  less  than 
21  acres.  The  following  are  tlie  species  of  Ostracoda  obtained 
in  Eaith  Lake  in  August  1890 : — 

Cypria  ophthalmica  (Jurinc).  Candoiui  ciindida  (0.  F.  MiiUer). 

Cypria  serciia  (Koch).  Camlona  lactca,  Baird. 

Erpctocyjms  reptans  (Baird).  Candoiui  rostratiiy  Brady  and  Norman. 

Cypridopsis  vidua  (0.  F.  Miiller).  Cnndonn  faharformis  (Fischer). 

Gypridopsis  vUlos(t  (Jurine).  IlyocypHs  gibba  (liamdohr). 

Potanwcypria  fulvitt  Brady.  Limnicythere  inopiixata  (Baird). 
Notodroinas  iiwnacha  (0.  F.  Miiller). 

LiNDORES  Loch,  near  Newbur«;h,  Fifesliire.  Whether  this 
little  loch,  which  is  situated  in  a  district  profoimdly  interesting 
to  the  student  of  old-world  history,  be  to  the  zoologist  or 
botanist  a  "  happy  hunting-ground  "  or  not,  it  is  certainly  well 
known  to,  and  much  frequented,  during  the  proper  season, 
by  the  fraternity  of  the  "  roaring  game."  Often  on  the  ice- 
bound surface  of  this  loch  the  fate — not  of  kingdoms  certainly 
but  what  is  nearly  of  equal  importance  to  those  engaged  in 
the  contest — of  the  "  clubs  "  of  Fifeshire  and  of  Perthshire, 
and  sometimes  of  other  shires  as  well,  is  decided  for  the  year. 
It  is  easy  for  the  onlooker  to  see  by  the  gestures  and  ejacula- 
tions of  the  combatants  that  momentous  issues  are  at  stake. 
It  is  no  wonder,  then,  that  the  humble  seeker  after  Ostracods 


LafiA  and  Fresh-  Water  CnislMcea  around  Edinburgh.    57 


and  Copepods  should  desire  to  find  out  if  there  was  anything 
of  special  interest  to  him  in  or  about  this  famous  loch.  The 
following  species  rewarded  my  examination  of  it  in  July 
1886.     I  have  not  been  there  since. 

C^/pria  exculpta  (S.  Fischer).  Cypridopsis  vidua  (0.  F.  Miiller). 

Cypria  ophUkdhnioa  (Jnrine).  Candona  lacteal  Baird. 

Cypria  lams  (0.  F.  Miiller).  Caitdona  rostnUa,  Bradyand  Robertson. 

ErpUocypria  repkms  (Baird).  Limnicythere  inopincUa  (Baird). 

The  next  list  is  that  of  the  Ostracoda  obtained  in  Loch 
Leybn,  Kinross-shire,  in  June  1890.  (For  a  description  of 
this  loch  see  the  Ninth  Annual  Beport  of  the  Fishery  Board 
far  Scotland,  1891.) 


Candona  Candida  (O.  F.  Miiller). 
Candona  lacUa^  Baird. 
Candonakingsleiiy  Brady  and  Robertson . 
Candona  pubescens  ( Koch). 
Ilyocypris  gibba  (Ramdohr). 
Cytheridea  lacuHria  (G.  0.  Sars). 
Limnicythere  sancti-patrici,  Brady  and 

Robertson. 
LivMiicythere  inopinata  (Baird). 


Cfypria  exculpta  (Fischer). 
Cfypria  ophthcUmica  (Jnrine). 
Oypria  aerena  (Koch). 
Erpetocypris  reptans  (Baird). 
Erpetocypria  slrigata  (0.  F.  Miiller). 
JBrpetocypris  tume/aeta  (Bradyand 

Robertson). 
Cypridopns  vidua  (0.  F.  MiiUer). 
Cypridopsis  villosa  (Jarine). 
Potamocyprisfulva,  Brady. 

On  the  18th  of  September  1890, 1  visited  Lochgelly  Loch, 
Fifeshire,  but,  from  want  of  time,  was  able  to  examine  only  a 
small  part  of  it.  The  gathering  then  made  was,  however, 
rich  in  micro-crustacea,  and  showed  that  a  thorough  ex- 
amination would,  doubtless,  have  yielded  satisfactory  results. 
Nineteen  species  of  Ostracoda  were  obtained  at  this  time,  as 
follows : — 


Cfypria  exculpta  (S.  Fischer). 
Oypria  ophthalinica  (Jnrine). 
Oypria  kevia  (0.  F.  Miiller). 
Oypria  puhera,  O.  F.  Miiller. 
Cypria  obli^ua,  Brady. 
Erpetocypria  reptana  (Baird). 
Oypridopaia  vidua  (O.  F.  Miiller). 
Cypridopaia  vUloaa  (Jarine). 
Potamocypria/ulvOf  Brady. 
NotodroTnaa  monacha  (0.  F.  Miiller). 

KlLCONQUHAR  LocH,  in  the  vicinity  of  Elie,  Fifeshire,  is  a 
fine  sheet  of  water.  The  sides  are  overgrown  with  vegetation, 
and  appear  to  be  a  good  hunting-ground  for  Entomostraca ; 


Candona  Candida  (0.  F.  Miiller). 
Candona  lactea,  Baird. 
Candona  pubeacena  (Koch). 
Candonakingskii,  Bradyand  Robertson. 
Candona  fabceformia  (Fischer). 
Candona  hyalina,  Brady  and  Robertson. 
Candona  ambigua,  Scott. 
Hyocypria  gibba  (Ramdohr). 
Limnicythere  inopinata  (Baird). 
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but  no  visitors  are  allowed  near  it,  except  on  the  north  side, 
near  the  village  of  Kilconquhar.  I  visited  the  loch  daring 
September  1890,  and  obtained  a  fairly  satisfactory  gathering. 
The  following  Ostracoda  were  got : — 


Cypria  opkthcUmica  (Jurine). 
Cifpria  Icevis  (0.  F.  Muller). 
Cifprit  pubera,  0.  F.  Muller. 
Cypris  virens  (Jurine). 
Erpctocypris  reptana  (Baird). 
Erpctocypris  tume/acta  (Brady  and 

Robertson). 
Ci/pridopns  vidua  (0.  F.  Muller). 


Oyjmdcpsu  vUlota  (Jurine). 
Poiamoeffpria/uha,  Brady. 
Candona  Candida  (O.  F.  Miiller). 
Candana  lactea,  Baird. 
Candaiiakingsleii,  Brady  and  RobcrtaoD. 
Candona  faba/ormis  (Fischer). 
Ilyocypria  gibba  (Ramdohr). 
Limniqfihere  inopinata  (Baird). 


KiNGHOKN  Locu,  which  is  reached  from  Burntisland  by 
the  road  that  passes  the  "  Oil  Works/'  is  close  by  the  road- 
side and  readily  accessible.  On  the  west  side  the  ground  is 
marshy,  and  harbours  a  few  interesting  species.  Large  and 
fine  specimens  of  Cypris  pubera  were  obtained  at  the  time 
when  I,  along  with  my  good  friend  Mr  Bennie,  visited  the 
loch  in  September  1889.  The  following  were  the  species 
gathered  at  that  time : — 


Cypria  opfUhalmica  (Jurine). 
Cypria  losvis  (0.  F.  Miillor). 
Cypris  pubera,  0.  F.  Miillor. 
Erpctocypris  rqytans  (Biird). 
Erpctocypris    olivacaif    Brady  and 
Norman. 


roUimocyprisfulm,  Brady. 
CaiuUma  Candida  (0.  F.  Miiller). 
Candmxa  laclca,  Baird. 
Candona  pubcsceiis  (Koch). 
Hyocypris  gihha  (Ramdohr). 


The  Black  Loch,  near  Loch  Glow,  among  the  Cleish  Hills, 
in  the  west  of  Fifeshire,  was  visited  on  the  14tb  September 
1889,  and  yielded  a  few  rare  species.  There  are  four  little  lochs 
here,  in  hollows  among  the  hills,  and  they  all  appear  to  form 
suitable  haunts  for  Entomostraca  and  other  microscopic  life. 
The  following  species  were  obtained  in  the  Black  Loch : — 


Cypria  ophthcdmica  (Jurine). 
Cypria  Ucvis  (0.  F.  Miiller). 
Cyclocypris  globosa  (G.  O.  Sars). 
Erpctocypris  strigata  (0.  F.  Miiller). 
Erpctocypris  tmncfacta,   Brady  and 

Robertson. 
Erpctocypris   olivaoca,    Brady  and 

Norman. 
Erpctocypris  sp. 


Cypridopsis  vidua  (0.  F.  Miiller). 
Cypridopsis  villosa  (Jurine). 
Potamoajpris  falva,  Brady. 
Ca7idona  Candida  (0.  F.  Miiller). 
Candoiia  rostrata,  Brady  and  Norman. 
Candonakingslciij  Brady  and  liobertson. 
Ilyocypris  gibba  (Ramdohr).  . 
Limnieythere  inopinata  (Baird). 
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Classified  List  of  Ostracoda  obtained  in  tue 
DisTiucT  abound  Edinburgh. 

The  following  classified  list  includes  all  the  genera  and 
species  known  to  occur  in  the  district,  and  they  are  all 
represented  in  my  collection.  In  order  to  make  the  list 
useful  to  those  who  may  not  possess  the  more  recent 
literature  on  the  Ostracoda,  I  have  added  a  few  synonyms ; 
and  for  further  information  would  refer  the  reader  to  the 
"Monograph  of  the  Marine  and  Fresh- Water  Ostracoda  of 
the  North  Atlantic  and  of  North- Western  Europe,"  Section  I., 
"  Podocopa,"  by  Professor  G.  S.  Brady  and  the  Kev.  Cauou 
Norman. 

Family    CYPRiDiDiK. 

This  family  includes  all  but  a  few  of  the  fresh -water 
species. 

Genus  Cypria,  Zenker  (1854). 
Cypria  exculpta  (S.  Fischer,  1854). 

1868.  Cypria  striolata,  Brady,  Mon.  Brit.  Oatrac,  p.  372,  pi.  xxiv., 

figs.  6-10. 
1880.  Cypria  granulcUa,  Robertson,  Fresh  aiiil  Brackish  Water  Ostrac. 

of  Clydesdale,  p.  18  (youog). 
1889.  Cypria  exculpta^  Brady  and  Norman,  Mon.  Ostrac.  N.  Atlantic 

and  N.-W.  Europe,  p.  68,  pL  zi.,  figs.  1-4. 

Habitat — Loch  Leven, Kinross-shire;  Lindores  Loch,  Loch- 
gelly  Loch,  Lurg  Loch,  and  Loch  Dow,  Fifeshire.    Frequent. 

Cyf/ria  opfUhalmica  (Jurine,  1820). 

1836.  Cypria  compreaaa,  Baird,  Trans.  Berw.  Nat.  Club,  vol.  i.,  p.  100, 

pi.  ill.,  fig.  16. 
1868.  Cypria  compreaaa,  Brady,  op,  cU.^  p.  372,  pi.  xxiv.,  figs.  1-5  ; 

pi.  xxxvi.,  fig.  6. 
1876.  Cypria  compreaaa^  Brady,  Crosskey,  and  Robertson,  Post-Tort. 

Entom.,  p.  127,  pi.  i.,  figs.  6,  6. 
1889.  Cypria  ophthcUmica,  Brady  and  Norman,  op.  cU.,  p.  691,  pi.  xi., 
I.  6-9. 


Habitat, — Common  throughout  the  district 
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Cypria  Iwvis  (0.  F.  Muller,  1785). 

1820.  MonociUtts  omim,  JorinOi  Hist,  de  Monocles,  p.  179,  pi.  xix., 

figs.  18,  19. 
1885.  Cypria  minutOf  Baird,  Brit.  Eotom.,  p.  155,  pi.  zviii.,  fif^s.  7,  8. 
1868.  Cypria  ovum,  Brady,  op,  cU„  p.  373,  pi.  xziv.,  figu.  33,  34, 

48-45  ;  pi.  xzxiv.,  fig.  8. 
1875.  Cypria  ovum,  Brady,  Crosskey,  and  Robertson,  op,  eit,,  p.  123, 

pi.  L,  figs.  5,  6. 
1889.  ClKpria  IcBvia,  Brady  and  Norman,  op,  cU.,  p.  69. 

Habitat. — Frequent  throughout  the  district. 
Cypria  serena  (Koch,  1838). 

1868.  Cypria  Iccvia,  Brady,  op,  eit.,  p.  374,  pi.  xxiv.,  figs.  6-8. 

1875.  Oypris  Ucvia,  Brady,  Crosskey,  and  Robertson,  op,  cit,^  \\  126, 

pi.  i.,  figs.  25-28. 
1889.  Cypria  aercTUt,  Brady  and  Norman,  op.  cit.j  p.  70. 

HahUal, — Generally  distributed  throughout  the  district. 

Genus  Cyclocypris,  Brady  and  Norman  (1889). 
Cyclocypris  glohosa  (G.  O.  Sars,  1863). 

1868.  Cypria  cincrea,  Brady,  op,  cU,,  p.  374,  pi.  xxiv.,  tigs.  39-42 ; 

pL  xxxvL,  fig.  7. 
1875.  Cyprus  cinerca,  Brady,  Crosskey,  and  Robertson,  op.  cit,^  p.  126, 

pi.  ii.,  figs.  6,  7. 
1889.  Cyclocypria  yloboaUf  Brady  and  Norman,  op,  cU,,  p.  71,  pi.  xiv., 

figs.  1,  2;  pi.  xi.,  figs.  10-18. 

Habitat. — Loch  Leven ;  Loch  Fitty,  Fifeshire ;  Black  Loch 
and  Loch  Dow. 

Genus  Cypris,  Muller  (1785). 
Cypris  fuscata,  Jurine  (1820). 

1868.  Cypria fuseaf  Brady,  oj),  cU,,  p.  362,  pi.  xxiii.,  figs.  10-15. 
1889.  Cypria  fuscata,  Brady  and  Norman,  op.  cit.,  p.  73,  pi.  xii., 
figs.  3,  4. 

Habitat. — Duddingston  Loch,  ponds  at  the  Braid   Hills, 
Edinburgh ;  ponxb  near  Dunbar ;  and  Loch  Fitty,  Fifeshire. 
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Cypris  incangruem,  Bamdohr  (1808). 

1868.  Cypris  ineongrutiu,  Brady,  op,  eit.,  p.  362,  pi.  xxiii.,  figs.  16-22. 
1889.  Cypris  ineongruens,  Brady  and  Norman,  op.  cU,t  p.  73,  pi.  xii., 
figs.  8,  9. 

Habitat. — Brickfields  at  Portobello;  side  of  the  Union 
Canal  at  Slateford ;  May  Island. 

Cypris  puiera,  O.  F.  Muller  (1785). 

1868.  Cypris  punetillata,  Brady,  op.  eit.,  p.  865,  pi.  xxvi.,  figs.  1-7  ; 

pi.  xxxvi.,  fig.  11. 
1889.  Cypris  pubera,  Brady  and  Norman,  op.  eU.,  p.  74. 

Habitat. — ^Duddingston  Loch,  Edinburgh ;  Kilconquhar 
Loch,  Kinghorn  Loch,  Lochgelly  Loch,  Fifeshire. 

Cypris  virens  (Jurine,  1820). 

1868.  Cypris  mrt^nst  Brady,  op.  eit.,  p.  804,  pi.  xxiii.,  figs.  23-32; 

pi.  xxxvi.,  fig.  1. 
1889.  Cypris  virens,  Brady  and  Norman,  op.  eit.,  p.  74. 

Habitat. — Frequent  throughout  the  district — Duddingston 
Loch,  pools  at  Luffness  Links  (large  and  fine  specimens), 
pools  at  Slateford,  Kilconquhar  Loch. 

Cypris  rdicidata,  Zaddach  (1844). 

1868.  Cypris  iessdlata,  Brady  (in  part),  op.  eit.,  p.  336,  pi.  xxiii., 

fig*.  89-45. 
1880.  Cypris  tesselkUa,  Robertson,  Fresh  and  Brackish  Water  Ostrac. 

of  Clydesdale,  p.  15. 
1889.  Cypris  reticulata,  Brady  and  Norman,  op.  eit,  p.  76,  pi.  Tiii., 

figs.  1,  2;  pi.  xi.,  figs.  5-7. 

JJoWte/.— Camilla  Loch,  Fifeshire  (August  20,  1890); 
Duddingston  Loch  (April  8, 1893). 

Cypris  obliqua,  Brady  (1868). 

1889.  Cypris  obliqtta,  Brady  and  Norman,  op.  eit.,  p.   77,  pi.  xii., 
fig.  10. 

Habitat. — Lurg  Loch  (near  Loch  Glow),  Kinross-shire; 
Lochgelly  Loch,  Fifeshire.  The  colour  of  the  shell  of  this 
species  from  these  two  localities  was  a  line,  light,  chocolate- 
brown  ;  the  colour  of  the  shells  of  the  same  species  from  a 
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tarn  near  Cragengower  Farm,  Cumbrae,  was  bright  green 
(JRobertson). 

Cypris  prasina,  Fischer  (1855). 

I860.  Cijpris  airigata,  Baird,  Brit.  En  torn.,  p.  167  (not  C,  strigala, 

Muller). 
1868.  Cypris  salina,  Brady,  op.  ciL,  p.  868,  pi.  xxvi.,  figs.  8-18. 
1889.  Cifpris  prasinat  Brady  and  Norman,  op,  ciLf  p.  78. 

HaUtaL — Pools  in  an   old    brickfield  at    Seafield,  near 
Dunbar,  August  1890. 

Genus  Erpetoc3^rls,  Brady  and  Norman  (1889). 
Erpetocypris  reptans  (Baird,  1835). 

I860.  Candana  similis,  Baird,  Brit.  En  torn.,  p.  102,  pi.  xix.,  figs.  2-2a 

(young). 
1868.  Cypria  reptans^  Brady,  op,  ciL,  p.  370,  pi.  xxy.,  figs.  10-14  ; 

pi.  xxxvi.,  fig.  4. 
1889.  Erpetocypris  reptans,  Brady  and  Norman,  op.  cit.,  p.  84,  pi.  liii., 

fig.  27. 

Habitat. — More  or  less  common  throughout  the  district. 


'O' 


Erpetocypris  strigata  (0.  F.  Muller,  1785). 

1889.  Erpetocypris  strigata,  Brady  and  Norman,  op.  cit.,  p.  85,  pi.  viii., 
figs.  14,  15. 

Habitat. — Duddingston  Loch,  common ;  Loch  Lcven,  rare ; 
Black  Loch  (near  Loch  Glow),  14th  September  1889. 

Erpetocypris  tumefacta  (Brady  and  Eobertson). 

1870.  Cypris  tunwfacta,  Brady  and  Robertson,  Ann.  and  Mag.  Nat. 

Hist.,  ser.  iv.,  vol.  vi.,  p.  13,  pi,  iv.,  figs.  4-6. 
1889.  Erpetocypris  tumefacta^  Brady  and  Norman,   op.  cit.,  p.  87, 

pi.  viii.,  figs.  5-7  ;  pi.  xiii.,  fig.  18. 

Habitat. — Duddingston   Loch,  and  several   other    places 
within  the  district. 

Erpetocypris  olivacea,  Brady  and  Norman. 

1889.  Erpetocypris  olivacea,  Brady  and  Norman,  op.  cit.,  p.  89,  pi.  i., 
figs.  3,  4. 

Habitat. — Duddingston  Loch,  not  very  common;  Kinghorn 
Loch,  rare ;  Black  Loch  (near  Loch  Glo^ ' 
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Genus  Cypridopsis,  Brady. 
Cypridopsis  vidua  (O.  F.  Mtiller,  1785). 

1868.  Cypridopsis  vidua,  Brady,  op,  ciL,  p.  875,  pi.  xxiv.,  27-36,  46. 
1889.  Cypridopsis  vidua,  Brady  and  Normap,  o^h  ciL,  p.  89. 

Habitat, — Grenerally  distributed  throughout  the  district. 
Cypridopsis  aculeata  (Lilljeborg,  1853). 

1868.  Cypridopsis  aculeata,  Brady,  op,  cit,  p.  376,  pi.  ixiv.,  figs. 

16-20;  pi.  zxxvi.,  tig.  10. 
1889.  Cypridopsis  aculeata,  Brady  and  Norman,  op,  at,  p.  00. 

Habitat — Pools  in  an  old  brickfield  at  Seafield,  near 
Dunbar. 

Cypridopsis  vUlosa  (Jurine,  1820). 

1868.  Cypridopsis  villosa,  Brady,  op,  cit,,  p.  377,  pi.  xxiv.,  figp.  11-15  ; 
pi.  xxxvi.,  fig.  9. 

Habitat, — Generally  distributed  throughout  the  district, 
but  not  so  common  as  Cypridopsis  vidu^i. 

Genus  Potamocypris,  Brady  (1870). 
Potamocypris  fulva,  Brady. 

1889.  Potamocypris  fulva,  Brady  and  Norman,  op,  cU,,  p.  98,  pi.  xxii., 
figs.  13-17. 

Habitat. — Generally  distributed  throughout  the  district; 
and  moderately  common  in  some  localities,  as  in  marshy 
ground  at  Gorebridge,  and  at  Eaith  Lake,  Kirkcaldy. 

Genus  Notodromas,  Lilljeborg  (1853). 
Notodromas  monacha  (0.  F.  Mliller),  1785. 

1889.  Notodromas  monacha,  Brady  and  Norman,  op,  cit.,  p.  96. 

Habitat — Luffness  Links,  near  Aberlady ;  Lochgclly  Loch 
and  Camilla  Loch,  Fifeshire.  Frequent  in  all  the  three 
localitiea 
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Genus  Gyprois,  Zenker  (1854). 
Cyprdsflava  (Zaddach). 

1888.  (?)  CyprU  gihbosa,  Baird,  Mag.  ZooL  and  Bot.,  toL  ii.,  p.  137, 

pi.  y.,  fig.  15. 
1844.  Cypriajlava^  Zaddach,  Syn.  Crust.  Ptob.  Prodr.,  p.  88. 
1850.  CyTpris  ffibbosa,  Baird,  Brit  Entom.,  p.  156|  pi.  xiz.,  fig.  8. 
1854.  Cfyprois  dispar,  Zenker,  Hon.  der  Ostrac  (Archiv  fiir  Natnr- 

ge8ch.)|  p.  18. 

1889.  CyproU  fava^  Brady  and  Norman,  op,  eU,,  p.  97,  pi.  viii., 

figs.  18,  19 ;  pi.  xii.,  figs.  13-21,  38. 

Habitat, — Duddingston  Loch,  upper  end,  common  (1889). 
Mr  David  Robertson  has  obtained  this  species  in  Bumside 
Loch,  near  Rutherglen.  It  is  thought  that  the  Cypris  gibbosa 
of  Dr  Baird  is,  probably,  this  species,  and,  if  so,  his  name 
ought  to  have  precedence  of  the  other.  Dr  Baird's  figure  of 
Cypris  gibbosa  is,  certainly,  very  diflTerent  from  the  specimens 
of  Cyprois  flava  obtained  in  Duddingston  Loch.  He  also 
describes  the  shell  as  "  much  elevated  on  the  upper  margin, 
the  centre  exhibiting  a  large  gibbosity  or  hump,"  and  also 
as  being  "  of  a  light  green  colour " — characters  which  do 
not  very  closely  agree  with  the  Duddingston  specimens. 

Genus  Candona,  Baird  (1845). 
CaTidoiia  Candida  (0.  F.  Mliller,  1785). 

1889.  Candoiia  cnivdida,  Brady  and  Norman,  op.  dt.^  p.  98,  pi.  x., 
figs.  1,  2,  14-23. 

Habitat, — Generally  distributed,  and  common  throughout 
the  district. 

Candona  lactea,  Baird. 

1868.  Caiidona  lactea,  Brady,  Mon.  rec.  Brit.  Ostrac,  p.  382,  pi.  xxiv., 

figs.  55-58. 
1868.  Candona detccta,  idem,  ibidem  (var. ), p.  384,  pi.  xxiv.,  figs.  35-38 ; 

pi.  xxxvii.,  fig.  2. 
1889.  Candona  lactea ^  Brady  and  Norman,  o;>.  cit.^  p.  100. 

Habitat, — Generally  distributed,  but  not  so  common  as 
the  last.  The  young  of  Candona  Candida,  which  is  a  very 
variable   species,  are    sometimes  apt  to   be  mistaken  for 
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Candona  Uictea;  careful  discrimination  is,  therefore,  necessary. 
Candana  lactea  is  somewhat  cylindrical  in  shape,  moderately 
robust,  and  with  the  ends  evenly  rounded. 

Candona  piibescens  (Eoch). 

1837.  Olfpris  pubeseenSt  Koch,  Deutschlands  Crustaceeo,  U.  11,  p.  5. 

1838.  (?)  Cypris  eompressa,  idem,  ibidem,  H.  21,  [i.  17. 

1868.  Gandana  compressa,  Brady,  Mon.   rec.  Brit.   Ostrac.,   p.    382, 

pi.  zxvi.,  figs.  22-27. 
1868.  Candona  dUneana  idem,  ibidem,  p.  381,  pi.  zxv.,  figs.  20-25  ; 

pi.  xzxyi.,  fig.  12. 
1889.  Candona  pubeseens,    Brady    and    ^ormaa,    op.    cU.,   p.    101, 

pi.  xii.,  figs.  82-37. 

Habitat, — Duddingston  Loch,  Loch  Leven,  Luffness  Links, 
Einghom  Loch,  brackish-water  pools  in  an  old  brickfield 
near  Dunbar. 

Candona  rostrata,  Brady  and  Norman. 

1889.  Candona  rostrata,  Brady  and  Normau,  op,  cU,,  ]>.  101,  pi.  ix., 
figs.  11,  12,  12a  and  b;  pi.  xiL,  iigH.  22-31. 

Habitat. — Duddingston  Loch,  llaith  Lake,  Lurg  Loch, 
Lindores  Loch.     Not  very  common. 

Candona  kin^gsleii,  Brady  and  Robertson. 

1870.  CandoTM  kingslcii,  Brady  and  Robertson,  Anu.  and  Mug.  Nat. 

Hist,  ser.  iv.,  vol.  vi.,  p.  17,  pi.  ix.,  figs.  9-12. 
1889.  Ca^uiona  kingslcii,  Brady  and  Normau,  p.   102,  pi.  ix.,  figu. 

19-22 ;  pi.  xiu.,  fig.  19. 

Habitat, — Grenerally  distributed.  Frequent  in  Duddingston 
Loch. 

Candona  fabanformis  (Fischer,  1851). 

1870.  Candcma  diaphana,  Brady  and  Robertson,  Ann.  and  Mag.  Nat. 

Hist.,  ser.  iv.,  vol.  vi.,  p.  18,  pi.  v.,  figs.  1-3. 
1889.  Candona  fabotformis,   Brady  and  Norman,   op.   cU.,   p.    108, 

pi.  iz.,  figs.  1-4. 

Habitat. — Duddingston  Loch,  frequent;  pond  on  north 
side  of  Gorstorphine  Hill,  common ;  Lutl'uess  Links ;  Loch 
Fitty;  etc. 

VOL.  xn.  E 
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Candona  cumminata  (Fischer,  1851). 

1889.  Candona   cummiTuUaf  Brady  and    Norman,  op,  cU,,   p.   104, 
pi.  ix.,  figB.  9,  10 ;  pi.  X.,  figs.  6,  6. 

Habitat.  —  Ditch    beside    Harelaw    Dam;     Threipmuir 
Eeservoir,  Balerno ;  Loch  Fitty,  Fifeshire.     Not  common. 

Candona  evplectella,  Sobertson. 

1880.  Candona  eupleeUllaf   Robertson,   Fresh  and    Brackish  Water 

Ostracoda  of  Clydesdale,  etc.,  p.  23. 
1889.  Candona   eupleeUUa^   Brady  and    Norman,   op,   eit,,   p.    105, 

pi.  ix.,  figs.  7,  8,  8a. 

Habitat. —  Loch  Dow,  near  Loch  Glow,  Kinross-shire, 
14th  September  1889.    Bather  rare. 

Candona  hyaiina,  Brady  and  Bobertson. 

1870.  Candona  hyalina,  Brady  and  Robertson,  Ann.  and  Mag.  Nat 
Hist,  ser.  iv.,  vol.  yi.,  p.  18,  pi.  ix.,  figs.  5-8;  pL  t., 
figs.  4.11. 

1889.  Candona  hyalinOf  Brady  and  Norman,  op,  cU.,  p.  247  (wood- 
cnts  of  9 ). 

Habitat. — Threipmuir  Beservoir,  near  Balerno  (<J);  Loch 
Fitty,  Fifeshire;  Loch  Dow,  near  Loch  Glow,  Kinross-shire  (?). 

Candona  awMgiui,  Scott. 

1891.  Candona  ainbigtuif  Scott,  Invert.  Fanna  of  Inland  Waters  of 
Scot  (Ninth  Annual  Report  of  the  Fishery  Board  for  Scot- 
land), p.  277,  pi.  iv.,  figs.  7a-c. 

Habitat. — Lochgelly  Loch  and  Loch  Fitty,  Fifeshire.  Not 
common. 

Genus  Ilyocypris,  Brady  and  Norman  (1889). 
Ilyocypris  ffihba  (Bamdohr,  1808). 

1868.  Cypris  gibba,  Brady,  op.  cU,,  p.   369,  pi.  xxiv.,  figs.   47-64; 

pi.  xxxvi.,  fig.  2. 
1889.  Hyocypria  gibba,  Brady  and  Norman,' op.  cU.,  p.  107,  pi.  xxiL, 

figs.  1-5. 

Habitat. — Duddingston  Loch,  1888;  vicinity  of  Gore- 
bridge,  1889;  Kinghorn  Loch,  1889;  Kilconquhar  Loch, 
1890  ;  Loch  Leven,  1890 ;  Lochgelly  Loch,  1890. 
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Family   CYTHBRiDiB. 
Genus  Limnicythere,  Brady  (1867). 
Limnicythere  inopinata  (Baird,  1850). 

1868.  Limnicythere   inopinata,  Brady,  op,    cit,,   p.    41 9,    pi.  zxix., 

figs.  15-18. 
1889.  Limnicythere  inopinata,  Brady  and  Norman,  op,  cit.,  p.   170, 
/  pi.  zvii. ,  figs.  18,  19  (var.  eompreaaa), 

JEToWa^.— Duddingston  Loch,  1889;  Loch  Leven,  1890; 
Lindores  Loch,  1886 ;  Kilconquhar  Loch,  1890 ;  Kaith  Lake, 
1890 ;  Lochgelly  Loch,  1890 ;  etc. 

Limnicythere  sancti-patrici,  Brady  and  Eobertson,  1869. 

1889.  Limnicythere  wnUi-patrici,  Brady  and  Norman,  op,  cit.,  p.  171, 
pL  xyiL,  figs.  1,  2. 

Habitat. — Loch  Leven,  Kinross-shire,  1890.  (Obtained  in 
a  post-Tertiary  deposit  at  Holyrood — see  Proc.  Bay,  Phys, 
Soc,  vol.  X.,  p.  143,  1889.) 

G^nus  Gytheridea,  Bosquet,  1850. 
Cytheridea  lacustris  (G.  0.  Sars,  1862). 

1889.  Cytheridea  lacustris,  Brady  and  Noraian,  op,  cit.,  p.  176. 

Habitat,  —  Loch  Leven,  frequent,  1890 ;  canal  near 
Momingside,  Edinburgh  (David  Eobertson). 

Cytheridea  torosa  (Jones,  1850). 

1868.  Cytheridea  torosa,  Brady,  op,  cit.,  p.  425,  pi.  xxviii.,  figs.  7-12; 

pi.  xxxix.,  fig.  5. 
1889.  Cytheridea  torosa,  Brady  and  Norman,  op.  cit.,  p.  175. 

Habitat. — Brackish- water  pools  at  the  mouth  of  the  Cockle- 
mill  Bum,  near  Largo,  July  1890  ;  brackish-water  pools  in 
an  old  brickfield  at  Seafield,  near  Dunbar,  August  1890. 

The  preceding  list  of  Ostracoda  contains  thirty-six  species 
belonging  to  twelve  genera ;  and  it  is  not  improbable  that, 
owing  to  the  erratic  distribution  of  the  group,  the  list  may 
be  still  further  increased  when  the  district  has  been  more 
thoroughly  examined. 
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THE  COPBPODA. 

I  shall  now  proceed  to  give  a  short  account  of  the  Copepoda 
of  the  district. 

This  group  is  equally  interesting  with  the  preceding  one, 
but  rather  more  difficult  to  deal  with ;  they  want  the  hard 
shell-like  covering  of  the  Ostracoda,  which  allows  of  those 
organisms  being  conveniently  mounted  and  preserved  as 
cabinet  specimens.  The  only  manner  in  which  the  Copepoda 
can  be  preserved  is  by  mounting  them  in  balsam,  or  some 
other  suitable  medium,  or  by  keeping  them  in  methylated 
spirits;  yet,  notwithstanding  this  difficulty,  they  form  a 
very  profitable  leisure-time  study. 

The  distribution  of  the  Copepoda  is,  perhaps,  not  so  capricious 
as  that  of  the  Ostracoda,  yet  here,  as  in  the  other  group,  we 
meet  with  examples  of  special  interest.  I  shall  mention  one 
or  two  of  these.  In  1892  I  had  an  opportunity  of  making 
an  examination  of  Loch  Morar,^  in  Inverness-shire,  and  ob- 
tained a  number  of  rare  Entomostraca ;  but,  though  the 
Copepoda  were  numerously  represented,  not  a  single  specimen 
of  Canthocamptivs  minutus  was  observed,  and  this  is  one  of 
the  most  common  of  the  fresh-water  Harpactiddcc,  I  do 
not,  of  course,  mean  to  say  that  this  species  was  entirely 
absent,  but  only,  that,  though  a  careful  examination  of  the 
material  collected  was  made  (partly  to  ascertain  if  this 
Canthocamptus  was  present),  no  specimens  were  obtained. 
In  the  Journal  of  Microscopical  Science  for  1868,  Professor 
G.  S.  Brady  described  a  small  species  of  Copepod,  specimens 
of  which  had  been  sent  to  him  by  Mr  Atthey.  They  had 
been  found  by  Mr  Atthey  "  living  amongst  films  of  gelatinous 
alg8B"  on  "the  damp  roof  of  the  pit-workings  of  the  low 
main.  West  Cramlington  Colliery,  near  Newcastle,"  and  the 
species  was  named  Attheyella  cryptorum,  after  its  discoverer. 
The  locality  described  appeared  to  be  the  only  known  habitat 
of  the  species  till  last  year,  when  it  was  obtained  in  Loch 
Morar,  in  material  collected  by  dragging  a  small  tow-net 

^  An  account  of  this  loch  will  bo  found  in  the  Annual  lloport  of  the 
Fishery  Uoard  lor  Scotland  for  1893. 
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through  the  plants  and  algae  in  the  shallow  water  at  the 
head  of  the  locL  It  has  been  obtained,  more  recently,  in 
material,  collected  by  hand-net,  from  a  ditch  in  the  neigh- 
bourhood of  Harelaw  Dam,  Balemo,  near  Edinburgh,  and 
also  in  Duddingston  Loch. 

Equally  interesting  is  the  distribution  of  Diaptomus  serri- 
comis,  lilljeborg.  This  species  was  not  known  to  be  a 
member  of  the  British  fauna  till  it  was  discovered  in  tow- 
net  gatherings  from  Loch  MuUach,  Corrie,  Sutherlandshire, 
collected  by  Mr  W.  S.  Caine.^  After  its  discovery  in  this 
loch,  it  was  ascertained  that  Mr  David  Bobertson  had  taken 
the  same  species  in  a  pond,  near  Lerwick,  in  1867,  but  it  had 
remained  since  that  time  unnoticed  in  print  At  present  the 
only  known  British  habitats  for  Diaptomus  serricomis  are  the 
two  places  here  mentioned.  It  occurs  "  in  fresh- water  lakes 
at  Lumbowski  in  Bussian  Lapland,"  and  this,  so  far,  is  the 
only  European  district  where  it  has  been  obtained,  unless 
Diaptomus  tvierzejskii,  Bichard,  be  held  as  being  merely  a 
local  variety  of  Diaptomus  serricomis  (and  really  the  difference 
between  these  two  forms  seems  to  be  so  very  small  that  they 
can  hardly  be  considered  as  specifically  distinct).  Diaptomus 
imerzefskii  has  been  recorded  from  Spain  (neighbourhoods  of 
Madrid  and  Valladolid)  and  from  Saxony.  If,  therefore,  we 
are  to  consider  these  two  forms  as  belonging  to  the  one 
species,  its  known  distribution  is  thus  of  considerable 
extent,  and  may  indicate  that,  though  it  is  only  recorded 
from  a  few  localities,  it  will  yet  be  found  of  more  frequent 
occurrence  than  is  apparent  at  present. 

The  following  lists  of  Copepoda  from  a  few  of  the  principal 
plac^  within  the  district,  will  help  to  show  how  this  group 
is  locally  distributed,  and  how  different  species  are  associated 
together.  These  local  lists  are  not  to  be  considered  exhaustive, 
but  simply  as  an  effort  to  bring  together  the  species  that 
have  been  obtained  in  the  various  localities,  and  thus  far 
satisfactorily  determined.  The  first  list  will  be  that  of  the 
species  obtained  in  the  loch  at  Duddingston — a  loch  that  has 

^  See  Scottish  Natoraliat  for  October  1891,  p.  172;  also  A  Revision  of 
the  British  Species  of  Fresh-Water  Cyclopidft;  and  Calanidre,  by  Professor 
Brady,  p.  36  (1891). 
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from  time  immemorial  been  the  resort  of  both  the  zoologist 
and  botanist.  The  names  of  not  a  few  who  have  been 
eminent  in  one  or  other  of  these  departments  could  be 
given  who  have  been  interested  in  the  fauna  and  flora  of 
Duddingston  Loch. 
Copepoda  obtained  in  Duddingston  Loch  : 


DiapUmvas  gracilU,  O.  0.  Sara. 
Oyehps  tignattta^  Koch. 
Oytlops  bieuapidatus,  Claas. 
Cfyelopa  thanuui,  Forbes. 
Cfyelops  viridis  ( Jurine). 
Oyelopa  serrukUtu,  Fischer. 


Cyclops  pJuUeratttSt  Koch. 
Cyclops  fimbriaius,  Fischer. 
Canihocamptus  minulus  (Miillsr). 
Canthocamptua  northumbrietu^  Brady. 
AUheyella  spinoaa^  Brady. 
AUhcpella  eryptorum,  Brady. 


LocH  Levkn, KiNROSS-SHiRE.— In  1890  I  found  Cydopsyerj 
abundant  in  this  loch,  but  only  a  few  species  were  obtained, 
as  shown  by  the  following  list.  The  other  fresh-water 
groups  were  also  very  sparingly  represented. 


Diaptomiu  gracilis,  O.  0.  Sars. 
Cyclops  signcUuSf  Koch. 
Cydcps  strenuus,  Fischer. 
Cyclops  vicinuSf^  Uljanin. 


Cyclops  semUattis,  FiMsher. 
Cyclops  firjibricUus,  Fischer. 
Canthocamptus  mintUus  (Muller). 
AUheyella  spinosa,  Brady. 


Eaith  LiLKE,  Kirkcaldy. — This  loch,  though  comparatively 
of  small  size,  yielded  several  interesting  speciea  It  is  well 
worth  a  visit,  not  only  on  account  of  its  abundant  micro- 
fauna,  but  also  because  of  its  beautiful  and  picturesque 
surroundings. 

The  Copepoda  obtained  in  this  little  loch  were  as  follows: — 


Diaptomiis  gracilis,  G.  0.  Sars. 
Cyclops  signatus,  Koch. 
Cyclops  viridis  (Jurine). 
Cyclops  scrnUatiis,  Fischer. 


Cyclops  affinis,  G.  0.  Sars. 
Cyclops  phdUratus,  Koch. 
Cyclops  JifnbricUus,  Fischer. 
CaiUhoeamptus  minutus,  Miiller. 


LocHGELLY  LocH. — The  following  species  of  Copepoda  were 
obtained  in  Lochgelly  Loch : — 


Diaptomtis  gracilis,  G.  0.  Sars. 
Cyclops  signatus,  Koch. 
Cyclops  phaZeratus,  Koch. 
Cyclops  serrulatus,  Fischer. 
Cyclops  ihorrum,  Forbes. 


Cyclops  viridis  (Jurine). 
Cyclops  firtibriatus,  Fischer. 
Cantliocamptus  minutiis  (Miiller). 
AUheyella  spinosa,  Brady. 


^  See  Prof.  Brady's  Revision  of  the  British  Cyclopidcc  and  Calanidre,  p.  12 
(1891). 
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Classified  List  op  the  Copkpoda  obtained  in  the 
District  around  Edinburgh. 

Family  CALANiDiE. 

Genus  Diaptomns,  Westwood  (1836). 

Diaptomus  caator  (Jurine). 

1786.  Oydops  easnUeua,  Mailer,  Entomostraca,  p.  102,  pi.  zv.,  figs.  1-9. 
1820.  Monoeulua  caster ^  Jurine,  Hist,  des  Monoc.,  p.  50,  pis.  iv.-yi 
18IK).  Diaptomua  castor,  Baird,  Brit.  Entom.,  p.  219,  pi.  zxvi 
1891.  Diaptomus  castor,  Brady,  Revision  of  the  Brit.  Sp.  of  F.-W. 
Oydop.  and  Galanid»,  p.  27,  pi.  zi.,  figs.  1-6. 

HabikU. — Braid  Ponds,  near  Edinburgh,  August  1888.^ 
Diaptomus  gracilis,  G.  0.  Sars. 

1868.  Diaptomus  gracilis,  O.  O.  Sars,  Yidenskabsselsk.  Forhandl., 

1862,  p.  9. 
1868.  Diaptomus  westwoodii,  Lubbock,  Trans.  Linn.  Soc.,  voL  zziv., 

p.  203,  pi.  zzzi.,  figs.  1-6. 

1888.  Diaptomus  graciloides,  Lilljeborg,  Bull.  Soc.  Zool.  de  France, 

ziii.,  p.  156. 

1889.  Diaptomus  graciUndcs,  De  Gneme  and  Richard,  Revision  des 

Calanides  d'eau  douce,  p.  86,  pi.  i.,  figs.  26,  27. 
1889.  Diaptomus  gracilis,  idem,  ibidem,  p.  14,  pi.  ii.,  figs.  12, 16,  20. 
1891.  Diaptomus  gracilis,  Brady,  op,  cit.,  p.  29,  pi.  zi.,  figs.  7-9 ; 

pL  zii.,  figs.  1-8. 

Habitat. — Generally  distributed  throughout  the  district. 

Genus  Eorytemora,  Giesbrecht  (1881). 
Eurytemora  clausii  (Hoek). 

1876.  Tcmara  dausii,  Hoeck,   Tijdsch.  d.  Nederl.  Dierkund.,  Ver- 

eenig  iiL,  p.  28,  pis.  iv.  and  v. 
1878.  Tcmora  velox,  Brady,  Mon.  Brit.  CSopep.,  vol.  i.,  p.  56,  pi.  vi., 

figs.  1-5. 
1889.  Burytemora  lacinulataf  De  Gneme  and  Richard,  op.  cit,,  p.  82, 

figs.  44,  45. 
1891.  Burytemora  clausii,  Brady,  Revision  of  the  Brit  Sp.  of  F.-W. 

Cyclop,  and  Calan.,  p.  40,  pL  ziii.,  figs.  1-5. 

ITabitat. — Brackish-water  pools  in   an   old   brickfield   at 
Seafield,  near    Dunbar,    August    1890;    in   brackish-water 

^  Ann.  Scot.  Nat  Hist.,  p.  202  (1892).] 
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pools  at  Seafield,  near  Leith,  1892 ;  brackish-water  pools  by 
the  shore  at  Aberlady,  5th  September  1889. 

Eurytemora  affinis  (S.  A.  Poppe). 

1881.  Temora  affinis^  Poppe,  Abhandl.  des  Natnrw.  ver  Bremen,  yi, 

p.  55,  pi.  iii.,  figs.  1-14. 
1889.  Eurytemora  affinis,  De  Onerne  and  Richard,  op.  eit.,  p.  84,  figs. 

46,  47. 
1891.  Eurytemora  affinis,  Brady,  Revision  Brit  F.-W.  Cyclop,  and 

Calanid.,  p.  42,  pi.  xiii.,  figs.  6-9. 

Habitat — Forth,  about  Culross  and  Alloa.     Common. 

Family  CYCLOPiDiE. 
Genus  Cyclops,  MuUer  (1785). 
Cyclops  sigTuUus,  Koch. 

1841.  Oyclops  signatus,  Koch,  Dentschlands  Crastaceen,  etc.,  H.  21, 

tab.  viii.  (antenna  with  serrated  ridge). 
1857.  Cyclops  tenuioomis,  Clans,  Weigmann's  Archiv.,  p.  21,  pi.  iii, 

figs.  1-11  (antenna  with  simple  ridge). 
1891.  Cyclops  signatusy  Brady,  op.  cU,,  p.  6,  pi.  ii.,  fig.  5. 

Habitat. — Duddingston  Loch  (ridge  simple) ;  Cocklemill 
Burn,  near  Largo  (ridge  simple  and  serrated) ;  Baith  Lake 
(ridge  simple) ;  Loch  Leven  (ridge  simi)le) ;  Lochgclly  Loch 
(ridge  simple);  Kinghom  Loch  (ridge  simple);  pools  at 
Luffness  Links  (ridge  simple). 

Cyclops  streniitis,  Fischer. 

1851.  Cyclops  strenuris,    Fischer,   Bull.    Soc.   imp.    Moscon.,  p.  419, 

pi.  ix.,  figs.  12-21. 
1S91.   Cyclops  strcnuiis,  Brady,  ftj).  cit.,  p.  8,  pi.  ii.,  figs.  1-4. 

Habitat. — Loch  Leven,  Kinross-shire,  com nion;  Loch  Fitty, 
Kifeshirc ;  Cocklemill  Burn,  near  Largo. 

Cyclops  vicinus,  Uljanin. 

1875.  Cycloi)8  vicinics,  Uljanio,  Crustacea  of  Turkestan,  p.  30,  pi.  x., 

figs.  1-7  ;  pi.  xii.,  figs.  7-9. 
1878.  Cyclops  pulchcllus,  Brady,  Mon.  lirit.  Coj)ep.,  p.  107,  pi.  xvii., 

figs.  1-3. 
1891.  Cyclops    viciniis,    Brady,    Revision    Brit.    F.-W.    Cyclop,   and 

Calanid.,  p.  12,  pi.  i.,  figs.  6-9. 

Habitat. — Loch  Leven,  Kinross;  Cocklemill  Burn,  near 
Largo ;  Kinghom  Loch,  Fifeshire. 
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Cyclops  bicuspidatus,  Claus. 

1857.  Oydopa  bieuspidatfu,  Glaus,  Weigmann's  Archiv.,  p.  209,  pi.  zi., 

fi^  6,  7. 
1891.  Oiftlops  hieuspidatut,  Brady,  op,  cU.,  p.  18,  pi.  ▼.,  figs.  1-5. 

Habitat, — ^Duddingston  Loch. 
Cyclops  thomasi^  Forbes. 

1882.  Oyelops  ihanuuit  Forbes,  American  Naturalist,  vol.  xvi.,  p.  640, 

pi.  iz.,  figs.  10, 11,  16. 
1891.  Cydops  thomasi^  Brady,  op,  ciL,  p.  15,  pi.  vi.,  figs.  1-4. 

Habitat.  —  Duddingston    Loch,  Lochgelly   Loch,  Camilla 
Loch. 

Cyclops  viridis  (Jurine). 

1820.  Monoculus  quadricomis  viridis^  Jurine,  Hist.  dcs-Monoc,  p.  46, 

pi.  iii.,  fig.  1. 
1857.  Oyelops  hrevicomis,  Claus,  Weigmann*s  Archiv.,  pi.  iii.,  figs. 

12-17. 
1857.  Cyclops  gigas,  ibid,,  p.  207,  pi.  xi.,  figs.  1-5. 
1891.  Cyclops  viridis,  Brady,  op,  cU,,  p.  17,  pi.  v.,  figs.  6-10. 

Habitat. — Generally  distributed   throughout  the  district. 
Duddingston  Loch ;  Loch  Leven,  Kinross-shire ;  etc. 

Cyclops  semdatus,  Fischer. 

1838.  Cyclops  semUeUus,  Fischer,  Bull.  Soc.  imp.   Moscou.,  p.  423 

pi.  z.,  figs.  22,  23,  26-31. 
1891.  Cyclops  serrulcUus,  Brady,  op.  cU.,  p.  18,  pi.  vii.,  fig.  1. 

Habitat, — Generally  distributed  throughout   the   district. 
Colour  of  ovisacs  very  variable — blue,  reddish,  green. 

Cyclops  affinis,  6.  0.  Sars. 

1863.  Cyclops  affinis,  G.  0.  Sars,  Videnskabsselsk.  Forhandl.,  1862, 

p.  47. 
1891.  Cyclops  qffinis,  Brady,  op.  cU.,  p.  21,  pi.  viii.,  figs.  1-6. 

Habitat, — Eaith  Lake,  Kirkcaldy  ;  Black  Loch,  near  Loch 
Glow,  Kinross-shire. 
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Cyclops  ewarii,  6.  S.  Brady. 

1888.  Cydopi  ewarti,  Brmdy,  Sixth  Anniul  Repent  of  the  Rshery 
Board  for  Sootlmnd,  p.  282,  pL  riii  figi.  1-6. 

1891.  Oyelopt  ewarU,  Bndj,  fieviiion  Brit  F.-W.  Cyclop,  and 
Calanids,  p.  22,  pi.  TiL,  ilgp.  4-7. 

ffahitat. — Forth  estuary,  west  of  Queensfeny,  near  the 
mouth  of  the  Ironmill  Bum.  (Loch  Morar,  a  fresh-water 
loch  in  Inverness-shire.) 

Cyclops  phcUeratus,  KocL 

1841.  Cyclops pkalerattu,  Koch,  Dentachlandf  Cmataoeen,  etc.,  H.  21, 

tab.  ix. 
1891.  OydopB pkaleratuBj  Brady,  op.  eiL,  p.  25,  pi.  ix.,  fig.  2. 

Habitat. — Duddingston  Loch;  Baith  Lake,  Kirkcaldy; 
Black  Loch,  near  Loch  Glow,  Kinross-shire. 

Cyclops  fimbriaiiis,  Fischer. 

1785.  Cyclops  craaieomia,  Miiller,  Entomoetraca,  p.  118,  pi.  xyiiL, 

figs.  15-17. 
1858.  Cyclops  fimbriatuSf  Fischer,  Bull.  Soc.   imp.  Moscou.,  p.  94, 

pi.  iii.,  figs.  19-28,  30. 
1878.  Cyclops  crassicomis^  Brady,  Mod.  Brit  Cojiop.,  voL  i.,  p.  118, 

pi.  xxiii.,  figs.  1-6. 
1891.  Cyclops  fimbriaius,  Brady,  Revision  Brit.   F.-W.  Cyclop,  and 

Calanidfe,  p.  25,  pi.  ix.,  fig.  1. 

ITdbitat. — Generally  distributed  throughout  the  district 
Duddingston  Loch ;  in  a  small  spring  among  the  rocks  on 
the  side  of  Arthur's  Seat  above  the  "  Targets  '* ;  Eaith  Lake, 
Kirkcaldy;  Loch  Fitty;  ditch  in  the  vicinity  of  Harelaw 
Dam,  Balemo,  near  Edinburgh,  etc. 

Cyclops  ccqiuyreus,  Fischer. 

I860.  Cyclops  ceqtwrciis,  Fischer,  op.  cU.,  p.  654,  pi.  xx.,  figs.  26-29. 
1878.  Cyclops  ccqiioreuSf  Brady,  Men.  Brit.  Copep.,  vol.   i.,   p.   119, 

pi.  xix.,  figs.  8-10;  pi.  xxi.,  figs.  10-17. 
1891.  Cyclops    asqiioreuSt   Brady,    Revis.    Brit.    F.-W.    Cyclop,    and 

Calanidffi,  p.  26,  pi.  x.,  fig.  1. 

Habitat.  —  Brackish-water  pools  at  high-water  mark, 
Cramond  Island,  Firth  of  Forth, 
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Family  HARPACTiciDiB. 
Genus  CanthocamptaB,  Westwood  (1836). 
Canthacamptus  minvius  (MiQIer). 

1776.  Cydop»  minuhu^  Miiller,  Zool.  Dan.  Prod.,  Entom.,  p.  101, 

pi.  xriL,  figB. 
1786.  Oydopa  minutitSf  idem,  Entom.,  p.  101,  pi.  zyii.,  6g8.  1-7. 
1850.  Canthocampttu  minuttu,  Baird,  Brit.  Entom.,  p.  204,  pi.  zxv., 

figs.  4-8;  pi.  XXX.,  fig.  8. 
1880.  Canthoeamptus  minutus,  G.  S.  Brady,  Brit.  Gopep.,  vol.  ii., 

p.  48,  pi.  xliv.,  figs.  1-17. 

Habitat. — Generally  distributed  throughout  the  district 
Duddingston  Loch,  frequent;  Black  Loch  and  Lurg  Loch, 
near  Loch  Glow,  Kinross-shire ;  Camilla  Loch,  Eaith  Lake, 
and  Lochgelly  Loch,  Fifeshire;  Loch  Leven,  Einross-shire. 
Ovisac  large,  pale  blue. 

Canthocamptus  northumbricus,  Brady. 

1880.  Canthocamptus  northwnbricus,  Brady,  op.  eit.,  vol.  ii.,  p.  57, 
pi.  xlv.,  figs.  1-14. 

Hahitai. — Duddingston  Loch.  This  is  distinguished  from 
CantJiocamptus  minutus  by  the  inner  branches  of  the  second, 
third,  and  fourth  pairs  of  swimming  feet  being  two-jointed. 
It  is  also  smaller.  The  second  and  third  joints  of  the  inner 
branches  of  the  first  swimming  feet  are  proportionally 
shorter.  Ovisac  smaller,  proportionally;  colour  whitish, 
with  a  tinge  of  red. 

Canthocamptus  palustris,  Brady. 

1880.  Canthocamptus  palustriSt  Brady,  Mon.  Brit.  Entom.,  vol.  ii., 
p.  53,  pi.  xxxix.,  figs.  18-28. 

Habitat. — Pools  on  May  Island,  August  1890. 

Genus  Attheyella,  Brady  (1880). 
Attheyella  spinosa,  Brady. 

1880.  Attheyella  Spinosa,   Brady,  op.   cU.,  vol.  ii.,  p.   68,  pi.  xliii., 
figs.  15-18;  pi.  xlvi.,  figs.  18-18. 

Habitat. — Duddingston  Loch;  Kilconquhar  Loch;  Black 
Loch,  near  Dunbar ;  Lochgelly  Loch ;  Loch  Leven,  Kinross, 
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frequent.  In  this  species  both  branches  of  the  first  pair 
of  swimming  feet  are  three-jointed,  and  of  nearly  equal 
length. 

Attheyella  cryptorvm,  Brady. 

1868.  Canthoeamptus  eryptortim,  Brady,  Jour.  MicroBCop.  Soc,  vol. 

ix.,  pi.  vt,  fig8.  1-10. 
1880.  Attheyella  eryptorum,  Brady,  Mod.  Brit.  Entom.,  voL  iL,  p.  60, 

pi.  Hi.,  figs.  1-18. 

Habitat, — Duddingston  Loch;  in  a  ditch  in  the  vicinity 
of  Harelaw  Dam,  Balemo,  near  Edinburgh,    Apparently  rare. 


VII.  Results  of  Meteorological  Observations  taken  ctt  Edin- 
burgh  during  1892.  By  K  C.  MosSMAN,  Esq., 
F.RMetSoa,  F.R.S.E. 

(Bead  18th  January  1898.) 

The  observations  under  discussion  are  those  taken  during 
the  past  year  at  the  Edinburgh  Station  of  the  Scottish 
Meteorological  Society,  situated  in  the  south  side  of  the 
city,  at  an  elevation  of  254  feet  above  mean  sea-level. 
The  distance  from  the  sea  is  about  2  miles.  Observations 
have  now  been  made  at  this  station  since  1886.  It  may  be 
mentioned  in  passing  that  all  the  meteorological  observations 
for  the  thirty  years  previous,  or  since  the  establishment  of  the 
Scottish  Meteorological  Society,  were  taken  at  stations  within 
half  a  mile  from  the  present  site,  and  at  the  same  altitude, 
so  that  the  disturbing  influences  arising  from  difference 
of  elevation,  or  change  of  position,  or  in  the  exposure  of 
the  instruments,  are  eliminated,  when  we  come  to  compare 
the  earlier  series  of  observations  with  those  made  during 
recent  years.  During  the  past  year,  as  in  previous  ones, 
barometer  readings  have  been  taken  twice  a  day,  at  9  a.m. 
and  9  p.m.;  those  of  the  self- registering  thermometers  (maxi- 
mum and  minimum)  at  9  p.m.  for  the  preceding  24  hours, 
those  of  the  rainfall  every  morning  at  9,  and  those  of  the 
hygrometer  and  wind  twice  a  day,  at  9  A.M.  and  9  p.m. 
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Complete  copies  of  the  observations  taken  have  been 
supplied  monthly  to  the  Scottish  Meteorological  Society, 
and  the  Meteorological  Office,  London,  and  weekly  returns 
of  temperature  and  rainfall  to  the  Segistrar-General, 
similar  weekly  returns  of  bright  sunshine  being  sent  to 
the  Meteorological  Offica  Monthly  and  yearly  rainfall 
reports  are  supplied  to  Mr  Symons  for  his  annual  work  on 
British  Bainfall.    The  instruments  in  use  are  as  follows : — 

Barometers. — The  standard  barometer  is  a  Kew  marine, 
which  has  a  tube  0*5  inch  in  diameter,  and  is  read  by 
means  of  a  vernier  directly  to  0002  inch.  Another 
barometer  of  the  same  description  is  kept  aa  a  reserve 
instrument.  Continuous  traces  of  pressure  oscillations  are 
furnished  by  two  barographs,  one  a  mercurial  instrument 
by  Bedier  of  Paris,  the  other  being  one  of  the  well-known 
Bichard  aneroids.  One  of  the  Watkin  patent  aneroid 
barometers  is  also  kept  as  a  reserve  instrument.  For  an 
aneroid  it  is  remarkably  accurate. 

Thermometers  and  Hygrometers. — These  are  exposed  in  a 
double  louvred  Stevenson  screen,  at  a  height  of  4  feet 
above  grass,  and  consist  of  maximum  and  minimum  register- 
ing  thermometers  and  a  Mason's  hygrometer.  Duplicates  of 
these  instruments  are  kept  in  reserve.  A  thermograph,  by 
Bichard  Brothers  of  Paris,  gives  a  continuous  record  of 
temperature  fluctuations,  corresponding  values  of  relative 
humidity  being  obtained  from  a  hygrograph  by  the  same 
makers. 

BadAMbion  Thermomeiers. — ^For  the  registration  of  solar 
radiation,  a  maximum  thermometer  in  va/suo,  with  the  bulb 
and  part  of  the  stem  blackened,  is  employed.  The  difference 
between  the  indications  of  a  registering  minimum  ther- 
mometer freely  exposed  on  the  surface  of  the  grass,  and 
a  similar  thermometer  in  the  shade  4  feet  above  it,  gives 
a  measure  of  the  intensity  of  terrestrial  radiation. 

Bain  Gauges. — Two  of  these  are  in  use,  the  standard  being 
a  copper  cylinder,  14  inches  deep,  with  a  turned  brass  rim 
5  inches  in  diameter.  One  of  Symon's  storm  rain  gauges 
is  in  use  from  April  to  October  for  the  direct  observation  of 
thunderstorm  and  other  torrential  rains. 
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Anemometer  and  Wind  Vane. — ^A  Bobinson  hemispherical 
cup  anemometer  and  wind  vane  are  placed  on  the  top 
of  a  ladder  erection  at  a  height  of  17  feet  above  the  ground. 
Owing  to  the  somewhat  sheltered  position,  the  results  are 
only  of  comparative  value,  although,  for  a  town,  the  situation 
is  about  as  good  as  could  be  obtained. 

Simshine. — A  Campbell-Stokes  sunshine  recorder  gives  a 
continuous  record  of  bright  sunshine  whenever  the  sun 
shines.  Owing  to  smoke  from  the  city,  fully  10  per  cent 
of  the  possible  sunshine  is  lost,  even  on  practically  cloudless 
days,  it  being  a  well-known  fact  that  the  instrument  ceases 
to  record  when  the  sun  shines  through  smoke-haze,  or  thin 
cirri-form  clouda 

Bairiband. — Observations  on  the  thickness  of  the  rainband 
in  the  spectrum  of  sunlight  are  generally  made  thrice 
daily,  viz.,  at  9  A.M.,  noon,  and  3  p.m.;  an  extra  observation 
being  made  at  6  p.m.  when  the  state  of  the  light  permits. 
The  instrument  used  is  one  of  Hilger's  direct  vision 
spectroscopes. 

Miscellaneous  Observations. — A  Stephanome,  invented  by 
Professor  Tait,  is  employed  for  the  angular  measurements  of 
halos,  coronsB,  etc.  Since  last  year  (1892)  one  of  Aitken's 
dust  counters  and  a  koniscope  have  been  added  to  the  stock 
of  instruments,  regular  observations  being  at  present  in 
progress.  In  addition  to  the  above,  non-instrumental 
observations  of  the  direction  and  force  of  the  wind,  amount, 
form,  and  species  of  cloud,  etc.,  are  made  daily.  The 
instruments,  of  which  the  foregoing  is  a  brief  description, 
have,  with  few  exceptions,  been  compared  with  the  standard 
instruments  at  the  Kew  Observatory,  an  additional  check 
being  the  annual  inspection  of  the  station  by  Dr  Buchan, 
in  the  autumn  of  each  year. 

Kbmabks  on  the  Meteorology  of  1892. 

Jantuiry. — Dry  and  sunny  weather  were  the  prominent 
features  of  the  meteorology  of  this  month.  During  the  first 
three  weeks,  temperature  was  imiformly  low,  and  slight 
showers  of  snow  and  soft  hail  were  of  frequent  occurrence. 
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Dariog  the  last  week  the  temperature  roae  rapidly,  with 
esheuing  west  and  south-west  winds,  which  blew  with  t 
>rce  of  a  moderate  gale  on  the  28th  and  29th.  The  finest 
'eather  was  from  the  14th  to  the  16th,  14^  hours  bright 
ihine  beiug  recorded,  although  a  considerable  amount 
Was  lost  owing  to  thick  haze,  which  invariably  accompanies 
ti-cyclonic  conditions  throughout  the  winter.  This  sunny 
Jtcriod  was  succeeded  hy  a  week's  dull  weather,  uo  sunshine 
leing  recorded  during  the  week  ending  the  23rd,  during 
which  time  showers  were  of  frequent  occurrence. 

Fthruary. — The  month  opened  with  strong  westerly 
breezes  and  low  pressure,  the  minimum  for  the  month  being 
recorded  on  the  2Qd,  During  the  first  fortnight,  temperature 
kept  well  above  the  mean,  accompanied  by  a  good  deal  of 
bright  sunshine.  On  the  13th,  pressure  reached  its  maximum 
for  the  montli,  this  being  accompanied  by  easterly  winds,  which 
blew  persistently  till  the  close  of  the  month.  Temperature 
during  this  period  remained  low,  showers  of  snow  and  hail 
heing  of  frequent  occurrence.  Little  sunshine  was  recorded. 
March. — Northerly  and  easterly  winds  blew  well-nigh 
-persistently  throughout  the  greater  part  of  March,  the 
accompanying  weather  being  cold  and  unsettled,  although 
sunshine  was  abundant.  The  month  opened  with  high 
barometric  pressure  and  frequent  auroral  displays,  although 
with  dull  weather,  only  9  hours'  suushiae  being  recorded  in 
the  first  week ;  dry  weather,  however,  prevailed,  no  pre- 
cipitation being  noted  in  the  period  imder  consideration. 
During  the  second  week  wintry  weather  was  experienced, 
anow  falling  daily,  while  pressure  fell  to  a  minimum  on  the 
9th,  and  kept  well  below  the  mean  till  the  18th.  During 
the  remainder  of  the  mouth,  although  cold  weather  largely 
predominated,  there  were  a  few  brief  intervals  of  warmth, 
Bccompauied  by  a  considerable  amount  of  sunshine  and  but 
little  rainfall  With  the  exception  of  a  severe  snowstorm  on 
-the  26th,  which  yielded  0-44  inch  of  water,  no  really  had 
weather  was  experienced. 

April. — The  outstanding  feature  of  the  meteorology  of  this 
mouth  was  tlie  large  amount  of  bright  suusbiue,  162  hours 
"beiii^  recorded.     During  the  first  half  of  the  mouth,  when 
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easterly  and  north-easterly  winds  prevailed,  there  was  a 
considerable  number  of  dull  days,  although  little  rain  fell. 
Temperature  on  the  2nd  rose  to  68^  rising  above  60**  on  the 
first  four  days  of  the  month.  .  The  second  half  of  the  month 
was  fine  and  sunny,  although  snow  showers  were  of  some- 
what frequent  occurrence.  Pressure  was  high  and  steady, 
and  there  was  no  storm  of  importance. 

May, — During  the  first  half  the  barometer  was  high  and 
steady,  accompanied  by  little  rainfall,  and  three-fifths  of 
the  total  sunshine;  but  on  the  14th  the  barometer  fell 
quickly,  and  reached  the  minimum  for  the  mqnth  on  the 
IGth.  During  the  second  half  of  the  month  rain  fell  almost 
daily,  and  the  weather  was  generally  unsettled.  Temperature 
up  till  the  23rd  of  the  month  was,  on  the  whole,  below  the 
average,  but  thereafter  kept  well  above  it  No  gales  were 
experienced. 

June, — Cyclonic  conditions  prevailed  throughout  the  greater 
part  of  June,  the  only  really  fine  weather  experienced  being 
on  the  7th,  8th,  and  9th,  the  maximum  temperature  recorded 
on  these  days  being  70°'9,  75"*8,  and  SO***!  respectively.  On 
no  other  day  of  the  mouth  did  the  temperature  reach  70^ 
Sunshine  was  on  the  whole  abundant,  although  heavy  rains 
were  of  common  occurrence. 

Jvly, — The  prominent  features  of  the  weather  of  this 
month  were,  a  mean  temperature  considerably  below  the 
average,  with  an  almost  entire  absence  of  warm  weather,  and 
a  rainfall  considerably  below  the  normal.  Little  sunshine 
was,  however,  recorded.  During  the  first  week  rather  stormy 
weather  was  experienced,  pressure  falling  to  a  minimum  on 
the  7th,  rain  descending  daily  from  the  2nd  to  the  7th  of  the 
month.  Up  to  the  19th  pressure  deviated  but  little  from 
the  normal,  the  weather  remaining  dry,  with  light  easterly 
winds;  but  on  the  18th  and  19th  pressure  gave  way,  rain 
coming  down  heavily.  On  the  20th  an  anti-cyclone  advanced 
from  the  westward,  this  being  accompanied  by  dull,  cloudy, 
but  dry  weather. 

AugtLst, — Throughout  the  greater  part  of  August  unsettled 
and  showery  weather  largely  predominated,  although  sunshine 
was  fairly  abundant.    Although  temperature  was  but  a  third 
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0/  a  d^ree  below  the  nonnal,  there  were  only  two  days 

on  which  70'  was  reached.     Except  for  a  few  days  during 

tte  second  week,  when  the  barometer  rose  above  30  inches, 

pressure  was  below  the  mean,  the  range,  however,  being 

small.     The  finest  weather  occurred  about  the  middle  of  the 

month,  the  14th  and  15th  having  over  10  hours'  sunshine. 

This  was  followed  by  the  dullest  weather  experienced  during 

the  month,  only  22  hours'  sunshine  being  recorded  in  the 

6  days  ending  the  22nd. 

September. — Throughout  the  greater  part  of  this  month 
^nds  from  a  westerly  quarter  prevailed,  producing  showery 
and  generally  unsettled  weather,  although  the  total  rainfall 
'Was  less  than  half  the  average.  Temperature  was  fully  two 
degrees  below  the  normal,  and  never  rose  above  64°'5,  a  very 
low  maximum  for  this  month.  Sunshine,  owing  to  the 
cloudy  conditions  accompanying  the  westerly  winds,  was 
scanty,  no  day  being  really  fine,  the  sunniest  being  the  17th, 
when  8  hours  was  recorded. 

October. — ^This  month  was  relatively  one  of  the  coldest  of 
the  whole  year,  temperature  falling,  on  the  mean,  3*'7  below 
the  average.  Bainfall  was  considerably  above  the  normal, 
the  month  being  the  wettest  October  since  1886,  when  the 
precipitation  was  slightly  greater.  In  the  first  3  weeks  only 
27  hours'  sunshine  was  recorded,  there  being  12  days  on  which 
the  amount  registered  was  less  than  1  hour.  The  first  snow 
of  the  season  fell  on  the  23rd.  The  rainfall  on  the  3rd,  viz., 
0*92  inch,  was  the  greatest  daily  fall  throughout  the  year. 

November. — Mild  weather  prevailed  throughout  the  whole 
of  this  month,  temperature  on  no  occasion  falling  below  30''1 
in  the  shade.  On  the  other  hand,  temperatures  exceeding 
50**  were  recorded  on  no  less  than  12  days.  Sunshine  was 
about  the  average,  but  there  was  no  day  on  which  more  than 
four  hours  was  recorded.  There  was,  however,  no  period 
characterised  by  very  dull  weather.  The  only  snowfall  of 
the  month  occurred  on  the  30th. 

December. — The  month  opened  with  a  heavy  snowstorm 
and  cold  weather,  the  maximum  temperature  on  the  2nd 
being  SO**!.  During  the  first  fortnight  cold,  wintry  weather 
was  experienced,  barometric  pressure  being  very  unsteady. 
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This  was  followed  by  a  week  of  mild  weather,  temperatoie 
rising  to  52*0  on  the  17th  and  53'1  on  the  18th.  During 
this  week  rather  strong  westerly  winds  were  experienced. 
On  the  20th9  easterly  winds  set  in,  continuing  till  the  end  of 
the  month.  Very  cold  weather  occurred  in  the  last  week, 
the  maximum  on  the  25th  being  only  26*1.  No  precipita- 
tion was  noted  between  the  22nd  and  the  30tL  This  was 
the  coldest  December  since  1882,  the  mean  temperature 
being  34*'*8,  or  4**  below  the  average.  Colder  Decembers 
were  the  following : — 


Ye«r. 

Temp. 

Tear. 

Temp. 

Tear. 

Temp. 

1882 

83** -6 

1846 

34'* -4 

1815 

84'-l 

1878 

sro 

1844 

33"  0 

1801 

32"* -6 

1874 

82'-0 

1819 

34'-0 

1799 

84"-3 

1796,  mean  tempermture  81^*0. 

On  the  other  hand,  the  mildest  December  was  that  of 
1843,  when  the  mean  temperature  was  47'*'7. 

Noteworthy  Phenomena  m  the  Meteorology  op  1892. 

Highest  barometric  reading  30*621  inches,  on  March  22nd, 

at  noon. 
Lowest  barometric  reading  28*708  inches,  on  February  2nd, 

at  5  A.M. 
Highest  temperature  in  shade  SO"*!,  on  June  9th,  at  1  p.m. 
Lowest  temperature  in  shade  14''*0,  on  February  19th,  at 

5  A.M. 

Greatest  daily  range  of  temperature  SS^'l,  on  April  2nd. 
Least  daily  range  of  temperature  3°-0,  on  October  13th. 
Highest  temperature  in  sun's  rays  13 1'' 5,  on  August  3rd 
Greatest  excess  of  sun   maximum  over  shade  maximum, 

7G''-8,  on  March  27th. 
Lowest  temperature  ou  grass  ^"'1,  on  December  2nd. 
Greatest  dififereuce  between  minimum  on  grass  and  shade, 

12''0,  on  April  5th. 
Stormiest  day  January  29th,  mean  wind  velocity  23  miles 

per  hour. 
Sunniest  day  June  9th,  with  14  hours  38  minutes  sunshine. 
Greatest  daily  rainfall  0*92  inch,  on  October  3rd. 
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VIIL  A  fwrther  Description  of  Palaeospondylus  Gunni, 
Traquair.  By  R  H.  Teaquair,  Esq.,  M.D.,  LL.D., 
F.R.S.    [Plate  I.] 

(Read  ISthJannary  1893.) 

Palccospondylus  Gunni  is  the  name  which  I  gave,  a  little 
more  than  two  years  ago,^  to  a  strange  little  vertebrate 
organism  from  the  Old  Red  Sandstone  of  Achanarras,  Caith- 
ness, the  original  discovery  of  which  we  owe  to  Dr  Marcus 
Gunn  and  his  cousin,  Mr  Alexander  Gunn.  It  is  a  very 
small  creature,  usually  under  an  inch  in  length,  showing  a 
head  and  vertebral  column,  but  neither  jaws  nor  limbs, 
and,  when  first  discovered,  was  supposed  by  some  who  saw 
it  to  be  possibly  a  young  condition  of  Coccosteus.  Concerning 
its  afiSnities,  I  expressed  myself  as  follows  : — 

"  It  is  very  difficult  to  give  an  opinion  on  the  affinities  of 
this  strange  little  organism,  except  that  it  is  a  vertebrate, 
and  probably  a  fish.  It  is  certainly  not  a  Flacoderm,  its 
resemblance  to  a  supposed  *  baby  Coccosteus  *  being  entirely 
deceptive.  The  appearance  of  the  head  does  remind  us  in  a 
strange  way  of  the  primitive  skull  of  Myzine,  a  resemblance 
which  is  rendered  still  more  suggestive  by  the  apparent  com- 
plete absence  of  lower  jaw  or  limb-girdles.  But  a  Myxinoid 
with  ossified  skeleton,  including  differentiated  vertebral  centra, 
is,  it  must  be  owned,  a  rather  startling  idea ! " 

Undoubtedly  this  is  a  startling  idea — but  the  Marsipo- 
branch  theory  of  its  affinities  has  found  favour  with  at  least 
two  morphologists  who  have  had  the  opportunity  of  examin- 
ing the  original  as  well  as  other  specimens.  Professor  G.  B. 
Howes,*  of  the  Royal  College  of  Science,  writes:  "The 
palseontological  history  of  the  Marsipobranchii,  until  lately 
estimated  upon  the  supposition  that  the  conodonts,  some  of 
which  have  been  claimed  as  annelide  jaws,  are  Marsipo- 
branch  teeth,  has  recently  undergone  a  revolution,  in 
Traquair's  description  of  a  very  remarkable  fossil  from  the 
Old  Red  Sandstone  at  Caithness,  which  he  has  named 
Palceospondylus  Ounni,  after  its  discoverer.  ...  I  fully 
acquiesce  in  his  having  provisionally  referred  the  creature 

^  Ann.  and  Mag.  Nat.  Hist  (6),  vol.  vi.,  1890,  p.  485,  fig.  4. 
'  Trans.  Biol.  Soc  Liverpool,  vol.  vi.,  pp.  143,  144. 
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to  a  Marsipobranch  affinity.  .  .  .  There  appears  to  me  no 
inherent  objection  to  referring  the  animal  to  a  kinship  with  the 
Hags,  merely  because  its  skeleton  was  superficially  calcified, 
especially  if  Dohrn's  views  of  the  origin  of  Cyclostomata  by 
degradation  from  a  truly  gnathostomous  type,  and  if  Walcott's 
recently  alleged  discovery  of  a  Ghimaeroid  notochord  in  the 
Ordovician  strata,  should  ultimately  prove  correct" 

The  other  writer  is  Mr  Smith  Woodward,  who  has 
furnished  some  notes  regarding  this  organism,  as  well  as 
a  "restored"  sketch  embodying  his  idea  of  its  structure.^ 
Concerning  its  affinities,  he  remarks : — "  It  seems  to  possess 
an  unpaired  nose,  lip  cartilages  in  place  of  functional  jaws, 
and  no  paired  limbs ;  thus  agreeing  precisely  with  the 
lampreys  and  hagfishes,  of  which  the  fossil  representatives 
have  long  been  sought  Theoretically  speaking,  allies  of  these 
limbless  Chordata  ought  to  have  been  a  dominant  type  in 
the  late  Silurian  and  early  Old  Red  Sandstone  age ;  and  it  is 
a  well-known  law  that  animals,  when  dominant,  attain  to  a 
higher  degree  of  development  than  at  any  other  time  in 
their  history.  It  is  extremely  probable,  therefore,  that 
Palivospondylus  belongs  to  this  interesting  category." 

Mr  Woodward,  indeed,  goes  so  far  as  to  see,  in  the  head 
of  Palceospondyliis,  "a  great  broad  ring  crushed  upon  the 
anterior  part  of  the  skull,"  which  "bears  an  extraordinary 
resemblance  to  the  annular  cartilage  forming  the  rim  of  the 
mouth  in  the  lamprey."  If  there  is  no  mistake  here,  we 
should  certainly  expect  to  find  other  points  of  correspond- 
ence of  an  equally  interesting  character  between  the  skulls 
of  Palceospondylvs  and  Petro7)iyzon,  and  the  affinities  of  the 
former  with  the  living  Marsipobranch  s  must  be  very  much 
closer  than  I  ever  imagined  them  to  be  when  I  first  hazarded 
the  suggestion  of  such  an  alliance. 

Since  my  first  notice  of  Palccospondylus  was  published,  I 
have  examined  a  considerable  number  of  additional  speci- 
mens, some  of  which  were  collected  by  myself  and  my  friend 
Mr  John  Gunn;  others,  and  among  these  the  beautiful 
specimen  represented  in  PL  I.,  Fig.  1,  I  obtained  from  Mr 
Donald  Calder  of  Thurso. 

^  Natural  Science,  vol.  i.,  No.  8,  October  1892,  p.  597,  fig.  1. 
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It  must  first  be  noted  that  all  the  specimens  seem  to  lie 
on  their  backs  in  the  stone,  the  ventral  aspect  of  the  head 
only  being  exposed:  where  the  vertebral  column  is  well 
preserved,  this  can  be  verified  by  observing  the  relation  of 
the  neural  arches  to  the  centra,  as  shortly  behind  the  head 
the  column  is  ordinarily  twisted  so  as  to  lie  on  its  side 
(Woodcut,  p.  90).  These  facts  indicate  that  the  head  not 
only  was  flattened,  but  that  the  upper  or  dorsal  aspect  had 
irregularities  causing  it  to  adhere  more  closely  to  the  matrix. 
Secondly,  we  must  bear  in  mind  that  almost  every  specimen 
which  has  occurred  has  the  skull  in  a  more  or  less  abraded 
condition.  The  specimens  are  not  conspicuous  except  upon 
weathered  surfaces,  and  then  it  will  be  found  that  the 
weathering  has  eaten  more  or  less  through  the  surface  of 
the  head,  so  as  to  produce  an  appearance  naturally  subject 
to  some  variation  in  different  individuals.  The  substance 
of  which  the  remains  consists  is  black,  and  of  the  appear- 
ance of  jet;  I  have  not  examined  it  microscopically,^  but 
under  a  simple  lens  it  presents  no  trace  of  structure. 

Fig.  2,  PL  L,  represents  the  most  uninjured  head  which  I 
have  ever  obtained,  and  which  is  here,  as  usual,  looked  at 
from  the  ventral  surface.  It  is  oblong,  divided  by  a  con- 
striction on  each  side  into  anterior  and  posterior  parts,  each 
of  a  somewhat  hexagonal  shape.  The  anterior  part  (Woodcut, 
tp)  has  a  narrow  anterior  margin,  and  a  broader  posterior  one 
where  it  joins  the  hinder  division;  on  each  side  there  are  two 
lateral  margins,  joining  each  other  in  an  obtuse  external  angle. 
The  surface  of  this  division  of  the  cranium  is  gently  convex, 
with  a  median  longitudinal  depression  or  furrow,  the  edges  of 
which  are  somewhat  prominent  The  surface  on  each  side  is 
not  smooth,  but  shows  several  pitted  markings  radiating  some- 
what from  each  external  angla  Each  antero-lateral  angle  is 
produced  into  an  anteriorly  directed  pointed  feeler-like  process, 
reminding  us  indeed  of  the  prepalatine  process  of  Myxine, 
but  an  examination  of  other  specimens  (see  Figs.  1  and  4) 
shows  that  there  were  at  least  two  other  similar  but  shorter 

^  The  fish  remains,  in  general,  which  occur  in  the  Caithness  flags,  are 
quite  useless  for  microacopic  work,  owing  to  the  tissue  being  saturated  with 
opaque  black  bituminous  matter. 


)? 
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points  projecting  forward  from  the  anterior  margin  of  the  skull 
(Woodcut,  c).  The  posterior  division  of  the  Bknll  (Woodcat, 
p.a.)  is  flatter  than  the  anterior,  but 
the  median  farrow  or  groove  is  still 
observable,  though  not  so  sharply 
defined. 

The  most  natural  interpretation  of 
these  appearances  seems  to  be  this, 
— that  we  have  here  a  primitiTe 
craninm  composed  of  calcified  carti- 
lage, as  there  are  no  teUable 
evidences  of  discrete  ossifications, 
— that  the  posterior  part  represents 
the  parachordal  elements  fused  with 
the  ear  capsules,  while  the  anterior 
part  consists  of  the  trabecnlse,  fused 
with  an  element  on  each  side  repre- 
senting the  palatine  cartilage  of  the 
lamprey  —  and  that  the  anterior 
border  of  the  head,  with  its  four 
points  or  cirrhi,  represents  the  upper 
margin  of  a  suctorial  mouth.  There 
soeniB  to  be  no  basicranial  fontanell& 
I  have  already  said  that  in  almost 
every  case  the  surface  of  the  head 
is  more  or  less  eroded  and  broken 
through,  and  the  effects  of  this 
wearing  are  seen  in  F%a.  1,  4, 
and  5.  Naturally  the  more  pro- 
minent parts  on  each  side  of  the 
median  groove  are  the  first  to  go, 
and  consequently  the  circumference 
Magnified  restored  outline.  ^^  the  antenor  part  of  the  skull  is 
tliehe«d  seen  from  tbo  ventral  apt  to  remain  in  a  ring-like  form, 
anrfwe.  c,cirrhi-,(.p.. anterior  while  the  rest  is  more  or  less  worn 
p!irtofcranimn;p.a.,i>oatonor  mi.   ^    .i,-       ■      ..l  ■    ■         if 

partofcraniam;x,i»,ir«lpUt«-  away.  That  this  13  the  onglD  of 
likeatracturelwliindthehpaii.  the  appearance  interpreted  by  Mr 
Smith  Woodward  as  an  oral  ring,  and  compared  by  him  to 
the  annular  cartilage  of  the  lamprey,  there  can  be  no  manner 
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of  doubt.  The  supposed  ring  is  the  result  of  weathering, 
so  that  the  resemblance  between  PdUeospondylus  and 
Petromyzon  is  not  quite  so  dose  as  the  presence  of  such  a 
structure  would  have  led  us  to  suppose. 

Nevertheless,  the  total  absence  of  any  trace  of  lower  jaw, 
together  with  the  entire  appearance  of  the  cranium,  is  highly 
suggestive  of  the  idea  that  we  have  here  to  deal  with  an 
agnathous  suctorial  vertebrate,  related  in  some  way  to  the 
modem  Marsipobranchii    What  of  the  organs  of  special  sense  ? 

There  can  be  no  reasonable  doubt  that  the  lateral  parts  of 
the  hinder  moiety  of  the  cranium  enclosed  the  auditory 
Cleans.  In  Fig.  1,  what  I  suppose  to  be  the  auditory  capsules 
are  shown  broken  into  at  various  places  by  the  process  of 
weathering.  The  ventral  convexity  of  the  lateral  parts  of 
the  anterior  half  of  the  skull,  of  the  part  on  each  side  which 
I  have  compared  to  the  palatine  cartilage  of  the  lamprey, 
most  probably  also  corresponds  to  the  position  of  the  eye. 
When  these  convexities  are  worn  away,  as  in  Figs.  1,  4, 
and  5,  what  seems  to  remain  of  the  front  part  of  the 
skuU  is  a  comparatively  narrow  portion  traversing  antero- 
posteriorly  the  space  enclosed  by  the  now  ring-like  circum- 
ference, and  dividing  that  apace  into  two  smaller  and  lateral 
spaces,  which  at  first  sight  one  might  be  tempted  to  look 
upon  as  paired  nasal  chambers.  But  these  seem  to  me  to  be 
certainly  only  the  orbits  broken  into  from  below,  and  con- 
sequently I  here  agree  with  Mr  Woodward,  that  there  is 
<<  no  certain  evidence  of  nasal  capsules."  Consequently  it  is 
not  impossible  that  the  nasal  organ  was  single,  as  in  recent 
Marsipobranchii. 

Immediately  behind  the  head  there  is  an  appearance  which 
I  at  first  Interpreted  as  a  small  median  shield  covering  the 
first  half  dozen  vertebrae  on  the  dorsal  aspect  (see  Fig.  2;  also 
X  in  Woodcut),  in  which  interpretation  Mr  Woodward  also 
seems  to  concur.  But  since  I  wrote  my  previous  notice  I 
have  examined  several  specimens,  for  example  that  repre- 
sented in  Fig.  1,  in  which  it  is  plain  that  the  supposed 
median  shield  consists  of  two  narrow  lateral  pieces,  which 
may  be  divaricated  at  an  angle  from  each  other.  Ordinarily, 
however,  the  two  pieces  lie  so  closely  in^  apposition  to  the 
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vertebne  on  each  aide,  that  a  deceptive  conclusioD  is 
suggested  as  to  their  being  continuous  in  the  middle  line 
over  that  aspect  of  the  axis,  tlie  dorsal  one,  which  is 
attached  to  the  matrix  (as  in  Fig.  2), 

I  must  confess  that  I  lind  it,  for  the  present,  very  difficult 
to  put  an  interpretation  upon  this  curious  paired  stmcture, 
:iiid  I  must  own  also  that  it  is  possible  that  in  the  eyes  of 
BOino  it  may  apjjear  to  indicate  a  rudiment  or  remnant  of  a 
shoulder-girdle — an  idea  whichwould  be  somewhat  fatal  to  the 
Mursipobmuch  theory  of  this  organism.  But  if  this  piece  on 
each  side  appertains  to  a  pectoral  arch,  it  can  only,  from  its 
position,  represent  either  a  supra-clavicular  or  a  post-temporal 
element,  winch  would  indicate  a  condition  somewhat  incon- 
sistent with  the  otherwise  very  primitive  structure  of 
Palwospondylus.  It  seems  to  me  quite  possible  that  these 
two  pieces  may  have  been  someway  concerned  in  tJie 
support  of  the  branchial  apparatus. 

The  vertebral  column  is  rarely  well  preserved ;  in  fact,  in 
the  majority  of  specimens,  it  appears  merely  aa  a  bituminous 
streak,  with  only  faint  indications  of  transverse  segmentation. 
It  is  well  shown  in  the  specimen  represented  in  Fig.  1,  and  in 
Fig.  3  I  have  represented,  on  a  more  magnified  scale,  the 
vertebral  centra  immediately  behind  the  head  in  another 
example.  These  moat  anterior  centra  are  rather  shorter  than 
broad,  but  farther  back  their  length  equals  their  breadth. 
Externally  they  are  marked  by  several  longitudinal  grooves, 
of  which  one  is  median  and  ventral.  Internally  they  are 
undoubtedly  hollow,  and  are  genuine  ring- vertebne,  the 
liollow  tubular  interior  being  often  opened  into  and  shown 
by  erosion,  as  is  the  case  in  the  last  vertebra,  that  on  the  lell^ 
ropi-esented  in  Fig,  3.  The  dorsal  aspect  of  tlie  vertebne 
immediately  behind  the  head  is  never  shown,  but  so  soon  as 
the  column  gets  twisted  round  on  its  side  it  may  be  seen 
tliat  each  centrum  is  surmounted  by  a  somewhat  square- 
shaped  neural  piece  or  arch.  About  the  posterior  two-thirda 
of  the  column  these  neural  pieces  become  elongated  into 
slender  and  very  oblique  spines,  producing  a  fin-like  eleva- 
tion, which  again  falls  away  towards  the  point  of  the  tail 
A  similar  development  of  bamal  spines  occurs  at  the  same 
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place  on  the  ventral  aspect  of  the  axis,  but  here  they  are 
shorter,  and  the  fin-like  expansion  consequently  is  not  so 
deep.  No  interspinous  elements  and  no  fin-rays  can  be 
detected,  yet  Pakeospondylus  may  be  said  to  have  a  proto- 
cercal  tail,  and  it  is  also  interesting  to  observe  that  here 
the  upper  or  dorsal  fin-expansion  is  deeper  than  the  lower 
or  ventral  one.  Mr  Woodward  does  not  emphasise  this  in 
his  figure,  and  he  has  also  represented  the  neural  and  haemal 
spines  as  much  less  oblique  than  they  really  are.  He  has 
also  represented  the  vertebral  centra  all  the  way  along  as 
separated  by  intervals  from  each  other,  a  condition  which, 
according  to  my  specimens,  only  occurs  with  the  vertebrsa 
immediately  behind  the  head. 

Summary. 

I  have  at  present  no  further  details  regarding  the  structure 
of  Paiccospondylus,  though  there  is  every  ground  for  hope  that 
still  better  specimens  may  turn  up  in  the  locality  in  course 
of  time.  Meanwhile,  what  is  already  known  may  be 
summarised  as  follows : — 

1.  The  cranium  is  of  a  simple  structure,  and  no  distinctly 
differentiated  bones  can  be  detected  in  its  composition.  It 
is  seen  only  from  the  ventral  surface,  and  consists  of  two 
parts — an  anterior,  comparable  to  the  trabecular  and  palatal 
part  of  the  lamprey's  skull ;  and  a  posterior,  also  comparable 
to  the  parachordal  part  and  auditory  capsules.  Evidence  as 
to  the  condition  of  the  nasal  organ  is  deficient.  The  anterior 
margin  shows  several  pointed  processes  or  cirrhi.  No  trace 
of  jaws  have  ever  been  detected  in  any  of  the  numerous 
specimens  which  have  been  examined. 

2.  Immediately  behind  the  head  are  two  small,  oblong, 
plate-like  bodies,  which  in  their  natural  position  lie  closely 
apposed  to  the  commencement  of  the  vertebral  column,  one  on 
each  side.     Their  morphological  signification  is  quite  obscure. 

3.  The  notochordal  sheath  is  calcified  in  the  form  of  ring- 
shaped  or  hollow  vertebral  centra.  These  are  furnished  with 
neural  arches,  which,  towards  the  caudal  extremity,  become 
produced  into  slender  neural  spines,  while  at  the  same  place 
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on  the  opposite  side  are  developed  shorter  hdBmal  ones.  There 
are  no  ribs. 

4  There  are  no  paired  limbs. 

Is  PcUccospondylus  possibly  a  larval  form  ?  If  so,  where  is 
the  adult?  The  other  fossil  Vertebrata  of  Achanarras  are 
all  common  fishes  of  the  Orcadian  Old  Red  Sandstone  area, 
and  to  none  of  them  (not  even  Coccosteus)  can  parental  rela- 
tionship to  this  little  creature  be  ascribed.  Moreover,  the 
high  condition  of  differentiation  of  its  vertebrsB  render  the 
larval  theory  extremely  improbable. 

It  seems,  indeed,  impossible  to  refer  the  organism  to  any 
existing  vertebrate  class,  unless  it  be  the  Marsipobranchii  or 
Cyclostomata,  an  alliance  from  which  the  calcification  of  the 
notochordal  sheath  in  the  form  of  ring  vertebrae  need  not 
exclude  it,  though,  to  repeat  my  previous  expression,  it  is  a 
"  rather  startling  idea."  It  is,  however,  better  to  avoid  any 
appearance  of  dogmatism  in  this  matter,  and  to  wait  in  hopes 
that  fresh  material  may  throw  still  more  light  upon  the 
structure  of  this  strange  relic  of  early  vertebrate  life. 

Explanation  of  Plate  I. 

Fig.  1.  PalaMspondyhis  Gunnif  Traq. ;  magnified  three  diameters.  From 
a  sprcimen  collected  by  Mr  Donald  Calder,  of  Thurso. 

Fig.  2.  Head  of  another  specimen,  not  eroded  ;  magnified  five  diameters. 

Fig.  3.  The  first  six  vertcliral  centra  of  another  specimen,  seen  from  l)elow  ; 
magnified  eight  diameters. 

Figs.  4  and  5.  Two  heads  as  they  usually  occur,  showing  the  effects  of 
weathering  or  erosion. 


IX.  On  Sc()rp<Tna  dactyloptera,  Ddaroche,^  and  its  Occurrence 
in  the  liritvih  North-  Sea  Area.  By  Wm.  Eagle  Clarke, 
Esq.,  F.L.S.,  M.B.O.U.     [Hate  IL] 

(Read  15th  March  1893.) 

The  first  occurrence  of  this  deep-sea  fish  on  the  coasts 
of  Great  Britain  may  be  considered  worthy  of  some- 
thing more  than  a  mere  record  of  the  details  relating  to  that 

'  I  prefer  to  render  this  authority's  name  as  he  himself  has  given  it.     It 
is,  however,  quoted  as  "De  la  Roche"  and  "de  Laroche"  by  authors. 
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event,  from  the  fact  of  this  latest  example  'having  been 
obtained  on  the  shores  of  the  North  Sea,  whereby  an 
extension  of  its  geographical,  and,  perhaps,  of  its  bathy- 
metrical  range  is  indicated. 

This  occurrence,  too,  directs  attention  to  the  circumstance, 
that  this  fish  has  no  place  in  works  treating  on  the  ichtliy- 
ology  of  the  British  Islands;  and  has  suggested  to  the  writer 
that  it  might  be  useful  to  give  a  short  sketch  of  its  history 
and  natural  history,  so  far  as  they  are  known  to  him,  based 
upon  the  scattered,  information  existing  upon  the  subject. 
Advantage  has  also  been  taken  of  the  opportunity  of  affording 
a  faithful  figure  of  the  species,  a  desideratum,  as  Delaroche's 
plate — the  only  existing  one — must  be  regarded  as  far  from 
satisfactory. 

This  North  Sea  specimen  was  washed  up  on  the  sands  at 
Coatham,  on  the  Yorkshire  coast,  on  the  2nd  of  February 
1893.  Here  it  was  picked  up  by  a  fisherman,  who,  fortun- 
ately, took  it  to  my  friend  Mr  T.  H.  Nelson,  a  gentleman 
well  known  in  the  county  for  his  great  interest  in  natural 
history  matters.  Mr  Nelson  not  only  sent  the  specimen 
to  me  for  examination,  but  has  most  kindly  presented  it  to 
the  collections  in  the  Museum  of  Science  and  Art,  Edin- 
burgh. On  examination,  I  found  that  the  fish  bore  a  con- 
siderable general  resemblance  to  Sebastes  norwegicus — a  fact 
which  I  afterwards  ascertained  to  be  alluded  to  by  several 
of  its  earliest  historians.  It  differs,  however,  in  several 
important  and  obvious  characters,  among  others  (1)  in 
having  the  interorbital  space  narrow  and  concave;  and 
(2)  in  having  the  dorsal  spines  longer  than  the  dorsal 
rays. 

The  following  is  a  description  of  this  specimen,  which  is 
a  young  one,  measuring  4*8  inches,  or  122  millimetres,  in 
length: — branchiostegals  7;  dorsal  spines  12,  rays  13;  anal 
spines  3,  rays  5.  The  spines  of  the  dorsal  fin  are  strong 
and  sharp,  the  third  being  the  longest.  The  second  spine 
of  the  anal  fin  is  the  longest.  The  rays  of  the  pectoral 
fins  are  strong,  and  the  inferior  ones  are  free  for  about 
one-half  their  length — ^a  peculiarity  which  has  earned  for 
this  fish  the  specific  name  of  dactyloptera.    The  interorbital 
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space  is  very  narrow,  is  concave,  and  has  two  lateral  ridges 
on  each  side.  The  vertex  is  armed  with  prominent  spines. 
There  are  five  spines  on  the  pneoperculum,  the  second  of 
which  is  the  largest  There  are  also  two  spines  of  small 
size  on  the  operculum.  The  maxilla  reaches  to  beyond  the 
centre  of  the  eye.  The  specimen,  when  fresh,  was  of  a 
beautiful  golden-red  colour,  and  did  not  exhibit  the  lateral 
bands  or  spots  of  brown  or  deep  red  which  characterise  the 
adult.  Nor  does  the  mandible  project  beyond  the  prsBmaxilla, 
though  it  is  distinctly  shown  to  do  so  iA  Delaroche's  figure 
of  the  species.  Delaroche,  however,  remarks  that  this  is 
not  a  constant  character. 

According  to  other  authorities,  the  adult  of  this  beautiful 
fish  is  red,  tinged  with  carmine,  paler,  almost  white 
beneath,  and  banded  or  spotted  with  brown  or  dark  red. 
The  tongue  is  described  as  being  free  anteriorly.  In  addition, 
it  is  important  to  mention  that  this  species  is  said  not  to 
possess  a  swim-bladder.  The  number  of  the  pyloric  cceca 
is  5,  or,  according  to  some  authorities,  7. 

The  geographical  distribution  of  Scorpccna  dadyloptera  is 
confined  to  the  Mediterranean  Sea;  the  north-east  Atlantic 
Ocean,  from  the  Cape  Verd  Islands  to  the  coast  of  Norway; 
and  now  extends  to  the  North  Sea.  Its  bathymetrical 
distribution  appears  to  range  from  54  to  527  fathoms. 

"La  Scorp6ne  dactylopt^re"  was  made  known  to  science  by 
Dr  Delaroche  (1)  from  specimens  obtained  by  him  off  Iviga, 
one  of  the  Balearic  Islands,  during  the  winter  of  1807-8. 
Here  he  tells  us  that  his  new  fish  is  known  by  the  name 
of  the  "  S(5ran  imperiale,"  from  its  beautiful  red  colour ;  and 
he  remarks  upon  its  resemblance  to  the  Perca  rwnvegica 
of  Fabricius.  It  is  only  to  be  found,  according  to  this 
authority,  in  the  great  depths  of  the  Mediterranean ;  and  to 
be  either  very  rare  or  liitle  known  at  the  ports  where  it  is 
not  the  custom  to  fish  at  the  depths  frequented  by  this 
species.  Delaroche  was  present  at  the  capture  of  many 
specimens  close  to  IviQa,  from  depths  ranging  from  IGO  to 
180  fathoms;  and  in  the  vicinity  of  Barcelona,  where  the 
fish  is  called  the  "  Panegal,"  it  was  obtained  by  him  at  330 
fathoms,     The  average  size  of  the  specimens  was  froia  two 
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to  three  decimetres  in  length.    As  food  he  found  it  to  be 
but  little  esteemed. 

Further  information  regarding  this  species  in  the  Mediter- 
ranean is  afforded  by  several  ichthyologists.  Risso  (2  and  3) 
says  that  it  is  very  common  off  Nice,  where  it  is  found  during 
the  whole  year  amongst  rocks  at  great  depths;  and  is  known 
by  the  name  of  "  Cardouniero/'  from  its  spines.  The  female, 
he  tells  us,  is  full  of  eggs  in  summer ;  and  that  though  the 
flesh  of  this  fish  is  of  little  repute  as  food,  it  is  made  into 
soup.  Guvier  and  Valenciennes  (8)  describe  it  as  a  beautiful 
species,  so  much  like  Sebastes  nartoegicus  in  appearance,  that 
it  is  necessary  to  place  the  two  species  side  by  side  to 
distinguish  them.  These  eminent  authorities  further  say 
that  this  fish  is  not  rare  in  any  part  of  the  Mediterranean, 
but  only  lives  at  great  depths;  and  that  it  attains  to  a 
length  of  18  inches,  and  then  weighs  four  pounds  or  there- 
abouts. Guichenot  (12)  records  it  for  the  Algerian  seas,  and 
Sauvage  (20),  under  the  name  of  Sebastes  bibroni,  for  those 
of  Sicily.  In  the  Adriatic,  Faber  (13)  describes  it  as 
being  general,  but  very  scarce,  and  only  quite  accidentally 
met  with  at  great  depths;  and  he  mentions  off  Trieste, 
the  Island  of  Cherso,  and  the  Dalmatian  coast,  as  localities 
for  it. 

As  an  Atlantic  species,  Scarpcena  dactyloptera  has  long 
been  well  known  from  Madeira,  through  the  useful  researches 
of  Lowe  (9  and  10) ;  who  records  it  as  occurring  off  that 
island  at  depths  varying  from  250  to  400  fathoms.  In  the 
national  collection,  according  to  Dr  Gtinther  (14),  in  addition 
to  numerous  examples  from  Madeira,  there  is  one  from  Lan- 
zarote  (Canary  Islands),  and  a  fine  specimen  from  Lisbon. 
During  the  voyage  of  H.M.S.  "Challenger,"  two  minute 
specimens,  respectively  only  5  and  9  millimetres  in  length, 
were  obtained  as  pelagic  fishes  off  St  Vincent,  Cape  de  Verd 
Islands,  on  26th  April  1876.  Dr  Gtinther  (4)  remarks  upon 
these  specimens,  that  "  as  regards  general  shape,  these  young 
fishes  do  not  differ  from  the  adult,  but  the  spines  on  the 
occiput  and  prseoperculum  are,  comparatively,  much  larger 
and  finely  denticulated.  The  pectoral  fin  also  is  consider- 
ably longer,  extending  in  the  smaller  specimens  almost  to 
VOL.  xn.  G 
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the  root  of  the  caudal  fin.  Also  the  spines  of  this  specimen 
are  longer  than  the  other."  Concerning  the  occurrence  of 
this  and  other  deep-sea  species  as  pelagic  fishes,  Dr  Gunther 
makes  some  observations  of  great  interest.  He  remarks  that 
for  the  greater  part  of  their  lives  they  inhabit  the  depths  of 
the  ocean,  from  100  fathoms  downwards;  and  proceeds  to 
say  that  the  "  causes  which  make  these  fishes  ascend  to  the 
surface  is  not  known;  but  as  some  of  them  have  been  observed 
to  make  their  appearance  at  the  surface  periodically,  we  may 
surmise  that  this  change  of  habitat  is  in  connection  with 
their  propagation.  Indeed,  most  of  them  are  found  at  the 
surface  only  during  the  early  stages  of  their  growth,  and  it 
would  seem  that  their  ova  and  fry  require  for  development 
and  growth  the  higher  temperature  and  the  light  of  the 
surface-water.  These  fishes  connect  the  surface  pelagic 
fauna  with  the  deep-sea  fauna."  Vaillant  (17),  on  the 
**  Talisman,"  captured  specimens  at  from  54  to  527  fathoms 
off  the  north-west  coast  of  Africa. 

The  northernmost  habitat  of  this  fish,  as  yet  ascertained, 
is  off  the  Norwegian  coast,  whence  it  is  recorded  as  occurring 
by  both  CoUett  (15)  and  Lilljeborg  (IG),  and  where  it 
appears  to  be  not  uncommon  in  depths  of  from  100  to  300 
fathoms. 

Regarding  Scarpcciw  dadyloptera  as  a  British  fish,  there 
are  but  few  records.  It  was  described  as  new  to  the 
British  fauna  by  Dr  Gunther  (5)  from  several  specimens 
obtained  during  a  deep-sea  trawling  cruise  ofV  the  south-west 
coast  of  Ireland,  at  a  depth  of  250  fathoms,  during  the  first 
week  of  July  1889.  The  species,  however,  appears  to  be 
not  uncommon  oif  the  west  coast  of  Ireland,  whence  Holt 
(6)  has  recorded  examples  at  depths  ran^'ing  from  75  to  500 
fathoms,  in  his  valuable  surveys  of  the  Irisli  fishing  grounds. 
Lastly,  we  have  the  Yorkshire  specimen,  ui)tained,  as  de- 
scribed, during  tlie  present  year.^ 

From  the  information  afforded  by  our  little  review  of  the 
history  of  this  fish,  its  occurrence  in  the  Ihitisli  North  Sea 
area  may  be  considered  as  very  remarkable.     The  North  Sea 

^  Since  this  was  printed,  I  have  been  infornu'd  by  Mr  K.  W.  L.  Holt  that 
a  specimen  has  been  recently  captured  in  the  H umber  rstuary. 
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has  been  not  inaptly  described  as  ''  a  great  plain  covered  with 
shallow  water."  Its  greatest  depth,  covering  an  area  of  any 
magnitude,  within  the  British  area  ia  50  fathoms,  at  some 
distance  off  the  north-east  coast  of  Scotland.  South  of  this 
the  sea  shallows  considerably,  until  20  fathoms  is  reached  off 
the  north-east  coast  of  England;  while  farther  south  it 
becomes  shallower  still,  and  20  fathoms  is  only  to  be  found 
quite  locally.  Here  and  there  within  this  area  few,  remark- 
ably few,  depressions  are  to  be  found.  A  hole  of  over 
100  fathoms  is  indicated  on  the  chart  of  the  North  Sea  as 
lying  13  miles  off  Troup  Head,  at  the  mouth  of  the  Moray 
Hrth.  According  to  Olson's  "  Piscatorial  Atlas "  there  is  a 
depression  of  60  fathoms,  some  30  miles  east  of  Coquet 
Island ;  one  of  50  fathoms,  about  40  miles  off  Flamborough 
Head;  another  of  50  fathoms,  about  the  same  distance  off 
the  north-east  coast  of  Lincolnshire ;  and  lastly  there  is 
shown  a  sort  of  pit,  with  a  maximum  depth  of  112 
fathoms,  situated  some  50  miles  east  of  the  Forfarshire 
coast. 

So  far  as  our  present  knowledge  of  the  habitat  suited  to 
the  existence  of  Scorpcena  dactyloptera  allows  us  to  venture 
an  opinion,  the  two  abysses — for  abysses  they  are  in  these 
shallow  waters — in  our  North  Sea  area  afford  the  only 
congenial  haunts  for  this  fish.  It  may,  eventually,  be  found 
to  inhabit  shallower  water;  but  the  circumstance  that  the 
species  has  long  been  known  to  naturalists  as  a  deep-sea 
form  only,  would  seem  to  be  weighty  argument  against  the 
likelihood  of  such  proving  to  be  the  case.  In  this  particular 
connection  it  may  be  well  to  remark  that  Mr  Holt,  who 
speaks  with  authority  on  this  species,  has  said  that  "our 
information  is  not  as  yet  sufficient  to  show  any  marked 
difference  in  the  habitats  of  the  old  and  young  forms." 
It  would,  I  think,  seem  not  improbable,  from  what  we 
know  concerning  the  life-history  of  this  fish  in  its  extreme 
youth,  that  the  young  may  be  eventually  found  to  inhabit 
shallower  waters  than  the  adults. 

The  facts  that  this  English  specimen  was  picked  up  in  a 
perfectly  fresh  and  uninjured  condition,  and  its  being  a  young 
one,  afford  important  evidence  in  favour  of  its  British  origin. 
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in  the  true  sense  of  that  term.  This  belief  necessaiily 
implies  that  the  species  is  established  somewhere  near  our 
shores.  When  we  remember  that  this  fish  in  its  early  life  is 
pelagic  in  its  habits — a  condition  peculiarly  favourable  to 
the  spread  of  the  species — it  is  not  impossible  that  a  colony 
may  have — somewhat  recently,  perhaps — been  formed  by 
offspring  of  Scandinavian  origin,  for  we  know  that  it  is 
numerous  off  the  Norwegian  coast.  This  colony  may, 
possibly,  be  established  in  the  accustomed  depths  inhabited 
by  this  species ;  or,  it  may  be,  that  our  British  representa- 
tives are  dwelling  in  somewhat  shallower  waters  than 
those  in  which  Scorpcena  dactyhptera  has  been,  as  yet, 
ascertained  to  flourish. 
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X.  On  the  Occurrence  of  Arthrostigma  gracile,  Dawson,  in 
the  Lower  Old  Red  Sandstone  of  Perthshire,  By  Robeut 
KiDSTON,  Esq.,  F.RS.K,  F.G.S.     [Plate  III.] 

(Read  15th  March  1898.) 

lu  a  paper  published  in  1877  by  Messrs  B.  L.  Jack  and 
R  Etheridge,  jun.,  is  given  an  account  of  the  "  Discovery  of 
Plants  in  the  Lower  Old  Red  Sandstone  of  the  Neighbour- 
hood of  Callander,"  ^  by  Mr  A.  Macconochie.  This  com- 
munication is  introduced  by  an  excellent  Bibliography  of  the 
Scottish  Old  Red  Sandstone  Flora  up  to  the  date  of  its 
publication,  which  is  followed  by  a  description  of  certain 
specimens  from  the  Lower  Old  Red  Sandstone  of  Perthshire, 
concluding  with  remarks  on  the  Geology  of  the  Old  Red 
Rocks  in  the  district  specially  dealt  with. 

To  a  few  of  the  specimens  described  in  this  paper,  as 
PsUophyton  sp.,  I  wish  to  call  further  attention. 

Of  these  fossils  two  reduced  figures  were  given — Fig.  1  from 
quarry,  near  Braeandam  House,  Callander,  and  Fig.  2  from 
south-west  corner  of  Muir  Plantation,  near  Braeandam 
House. 

Messrs  Jack  aud  Etheridge  state,  in  regard  to  these  speci- 
mens, that  they  were  convinced  of  their  great  resemblance  to 
and  affinity  with  Dawson's  genera  PsUophyton  (especially 
P.  princeps)  and  Arthrostirjma,  "  our  own  conclusion  being 
that  the  closest  affinity  was  with  the  latter  genus."  ^ 

For  the  purpose  of  confirming  or  correcting  their  views, 
the  better  examples  were  submitted  to  Mr  R.  Etheridge, 
F.R.S.,  and  Mr  W.  Carruthers,  F.K.S.,  and  the  latter  furnished 
the  following  note  on  the  specimens  : — 

"They  have  a  true  Lepidodendroid  structure.  The  axis 
consisted  of  a  slender  column  of  vascular  tissue;  the  soft 
cellular  tissue  left  an  undefined  carbonaceous  stain,  except 
where  the  opening  for  the  passage  out  of  the  vascular  bundles 
existed,  the  scars  of  which  are  well  seen  from  the  inside, 

^  Quart.  Jour.  Gcol.  Soc,  1877,  p.  213. 
^  Loc.  cU.y  i».  218. 
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These  are  like  Cydostigma  markings ;  but  in  this  specimen 
they  are  certainly  the  markings  on  the  inner  surface  of  the 
false  bark  of  these  plants.  The  spines  are,  I  believe,  the 
persistent  bases  of  leaves,  not  the  leaves  themselves,  though 
that  is  possible.  But  I  see,  I  think,  indications  of  their 
being  bases  from  which  the  leaves  have  disappeared.  The 
leaf  is  not  clean-cut  on  the  upper  margin,  but  has  something 
like  a  cicatrix  scar." 

Mr  Carruthers  concludes  his  remarks  by  saying :  "  As  to 
their  name,  it  is  probably  the  larger  stem  of  a  plant  like 
Dawson's  PsUophyUm  princepSf  with  which  it  agrees  in 
structure,  etc.  No  doubt  his  Arthrostigma  and  Cydostignia 
are  the  same  things ;  but  we  yet  want  light  as  to  the  true 
nature  of  these  Devonian  Lycopods."  ^ 

The  authors  of  the  paper  then  state:  "The  preceding 
facts  comprise  all  the  information  we  at  present  possess 
bearing  on  these  interesting  fragments.  Beyond  the  probable 
dichotomous  method  of  branching,  we  are  unacquainted  with 
any  of  the  broader  characters ;  neither  do  we  know  anything 
of  the  fructification. 

"  The  plentiful  manner  in  which  the  matrix  is  traversed, 
gives  rise  to  the  hope  that  the  discovery  of  more  perfect 
specimens  is  only  a  matter  of  time  and  careful  search. 
Under  these  circumstances,  we  content  ourselves  with 
appending  a  short  provisional  description,  under  the  name  of 
Psilophyton  (?)  sp.,  in  accordance  with  the  suggestion  of  Mr 
Carruthers,  as  given  above." 


Psilophyton  (?)  sp. 

"  Stems  branching  dichotomously,  and  covered  with  spirally 
oblique  lines  of  short,  rigid,  pointed  and  slightly  curved  thom- 
or  spine-like  projections,  the  persistent  bases  of  the  leaves, 
or  perhaps  the  leaves  themselves.  Axis  composed  of  a 
slender  column  of  vascular  tissue,  surrounded  by  a  cylinder 
of  cellular  tissue." 

^  This  description   refers  to  characlers   which   uone    of  the   Perthshire 
ripeoimens  which  I  have  seen  sliows. 
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■ 

For  the  privilege  of  examining  ihe  speoimenB  whioh  fonned 
the  Bubjeot  of  these  lemarks  by  Meaan  Jack,  EtlieriM]ge» 
and  Cairathers,  just  quoted,  I  am  indebted  to  Sir  Aiw>>iii«i<l 
Oeikia  The  conclusions  to  which  I  have  oame»  after  a 
careful  examination  of  the  fbaails,  is,  that  the  osiginal 
suggestion  of  Messrs  Jack  and  EtheridgOp  that  the  affinity  of 
the  fossils  was  with  ArthrotUgma,  is  the  correct  viewof  dieir 
relationship ;  and  if  Sir  William  Dawson  has  been  oonect  in 
referring  to  Arthrosiigma  the  curious  little  frnotificatifln 
which  he  associates  with  his  ArthraUgma  graaih^  the  planta 
are  very  distinct  from  Frilopkjftan,  and  I  do  not  aee  any 
reason  for  rejecting  Dawson's  views  in  regard  to  the  frnefeifioar 
tion  of  his  Arihro$i%gma  graciU,  The  fossils  probably  belong 
to  the  Lyeopodiaeia,  but  I  am  not  aware  on  what  groonda 
Mr  Carruthers  states  that  they  have  a  **  true  Lepidodendioid 
structure/'  and  taking  into  consideration  the  difGaranoea  in 
the  fructification  of  PBilophgton  and  Arikrotiiigma^  how  they 
can  possibly  be  regarded  as  *"  the  same  thing." 

It  is  possible  that  the  plants  placed  by  Dawaon  in  CV0I9- 
stigma  may  be  fragments  of  his  Arthrostigmctf  but  Haughton'a 
genus  Oyclostigma  is  a  very  different  plants  and  perhaps  not 
generally  distinct  from  Bothrodendron. 

But  before  further  discussing  the  identity  of  the  Brae- 
andam  specimens,  it  may  be  well  to  consider  the  generic 
characters  of  Dawson's  genus  Arthrastignuu 


Arthrostigma,  Dawson,  1871. 

Geological  Sarvey  of  Canada — Fossil  Plants  of  Devonian  and  Upper 
Silurian  Formations  of  Canada,  p.  41. 

"  Stems  elongated,  cylindrical,  bifurcating,  and  giving  off 
lateral  branches ;  irregularly  furrowed  or  ribbed  longitudin- 
ally, with  circular  leaf-scars  arranged  in  whorls,  and  bearing 
linear  rigid  leaves  with  circular  bases.  Structure  apparently 
cellular,  with  a  slender  vascular  axis ;  fructification  probably 
in  cylindrical  strobiles." 

In  the  second  part  of  the  **  Fossil  Plants  of  the  Erian 
(Devonian)  and    Upper   Silurian  Formations  of  Canada^" 
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published  in  1882,  Dawson  supplements  the  description 
of  the  fruit  of  Arthrastiffma  from  specimens  found  at 
Campbellton.  He  says:  ''At  CampbeUton  also  the  cones 
are  better  preserved,  and  I  have  figured  one  of  them  on 
plate  xxiv.  fig.  22.  They  have  apparently  been  cylindrical, 
but  there  seems  reason  to  doubt  whether  they  were  strobiles 
bearing  very  thick  and  somewhat  open  scales,  or  spikes  of 
sack-like  spore-cases.  The  Campbellton  specimens  certainly 
favour  the  latter  conclusion,  and  if  this  is  correct,  the  fructi- 
fication of  this  plant  was  of  a  very  peculiar  character,  and  in 
some  respects  more  nearly  allied  to  that  of  PsUophytan  than 
to  that  of  true  Lycopoda" 

"  From  these  additional  specimens,  Arthrostigma  gracile 
would  seem  to  have  been  a  small  shrubby  plant,  with  stems 
not  exceeding  an  inch  in  diameter,  and  sparsely  covered  with 
conical  spine-like  leaves,  which  left,  when  detached,  round 
scars  like  those  of  Cydostigma,  The  branches,  which  were 
developed  by  bifurcation,  were  densely  crowded  with  acicular 
leaves  nearly  at  right  angles  to  them,  and  were  terminated 
by  cylindrical  spikes  of  fructification."  ^ 

The  genus  Arthrostigma  has  been  compared  by  some  with 
Haughton's  Cydostigmu?  and  they  appear  to  agree  in  both 
having  circular  or  oval  leaf-scars,  but  with  this  single  point 
of  resemblance,  any  further  comparison  ceases.  Instead  of 
the  abortive  thorn-like  leaves  of  Arthrostigmxi,  Cydostigma 
has  long  well-developed  grass-like  foliage,  and  the  fhiit  is, 
I  believe,  the  cones  with  long  linear  bracts,  described  by 
Schimper  as  Lepidostrobus  Bailyanus?  Cydostigma  further 
attained  to  arborescent  dimensions.  In  Arthrostigma  the 
leaves  are  rudimentary  and  spine-like,  and  the  fruit  consists 
of  small  cone-like  structures,  most  probably  consisting  of  a 
spike  of  sack-like  spore-cases.  Dawson  believes  the  cones 
were  probably  cylindrical,  but  if  one  may  judge  from  his 
figures,  the  sporangia  appear  to  be  ranged  in  two  opposite 
rows.  But  whatever  may  have  been  the  minute  structure  of 
the  cone,  Arthrostigma  is  essentially  distinct  from  Cydostigma 

»  Loc,  HL,  p.  104. 

'  Read  Roy.  Dablin  Soc,  Miy  27,  1859.    Jour.  Roy.  Dablio  Soc,  Tol.  ii. 

*  TrmiU  d.  pal^nt  v^get.,  vol.  it,  p.  71,  pi.  Ixl,  figd.  9,  9a,  9b. 
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Hanghton,  on  the  one  hand,  and  from  PMaphffian  on  the 
other — ^where  in  the  latfcer  genns  the  fractification  consistB 
of  **  naked  oval  spore-oases,  borne  nsoaUy  in  pain  on  slender 
curved  pedicels."  The  aflBnities  of  ArthnmNgma  appear, 
however,  to  be  closer  to  P$iiophiftan  than  any  other  known 
genns.  If  the  fruit  of  Arikrodignta  consisted  of  a  spike  of 
spore-cases  arranged  in  two  rows,  which  I  am  inclined  to 
think  is  the  correct  explanation  of  its  structure,  we  may 
then  compare  it  to  the  fructification  of  Psilai^fian — where 
the  naked  sporangia  were  borne  generally  in  pairs  at 
the  ends  of  the  branches,  whereas  in  Atihrodigma  the 
sporangia  (apparently  without  accompanying  bracts)  were 
arranged  in  two  rows,  one  row  on  each  side  of  a  common 

No  remains  of  fructification  were  found  with  the  Pertii- 
shire  specimens,  but  in  connection  with  this  subject  attention 
may  be  drawn  to  the  figure  of  a  "  Fern  (?)  of  Lower  Old  Bed 
Sandstone,  Orkney/'  given  in  the  **  Testimony  of  the  Books  ** 
(in  1867  edition),  p.  26,  fig.  13,  and  described  at  p.  431  as 
follows : — 

"  In  the  flagstones  of  Orkney  there  occurs,  though  very 
rarely,  a  minute  vegetable  organism,  which  I  have  elsewhere 
described  as  having  much  the  appearance  of  one  of  our  smaller 
ferns,  such  as  the  maidenhair-spleen  wort,  or  dwarf  moonwort. 
It  consists  of  a  minute  stem,  partially  covered  by  what  seems 
to  be  a  small  sheath  or  hollow  bract/  and  bifurcates  into  two 
fronds  or  pinnae,  fringed  by  from  ten  to  twelve  leaflets,  that 
nearly  impinge  on  each  other,  and  somewhat  resemble  in  their 
mode  of  arrangement  the  leaflets  of  one  of  our  conmionest 
Aspleniums — AspUnium  trichonianeB.  One  of  our  highest 
authorities,  however,  in  such  matters,  (the  late)  Professor 
Balfour  of  Edinburgh,  questions  whether  this  organism  be  in 
reality  a  fern,  and  describes  it,  from  the  specimen  on  the 
table,  in  the  Palaaontological  chapter  of  his  admirable  class- 
book,  simply  as  '  a  remarkable  pinnate  frond/  " 

The  specimen  referred  to  above  was  figured  in  an  earlier 
work  by  Hugh  Miller,  the  "Footprints  of  the  Creator"  (3rd 
edition),  1850,  p.  193,  fig.  56.    The  description  is  not  so  fully 

^  This  supposed  bract  appears  to  be  only  a  separated  portion  of  the  steoL 
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given  here,  and  what  is  said  refers  more  to  its  condition  of 
preservation. 

"  An  Orkney  specimen,  lately  sent  me  by  Mr  Wm.  Watt, 
from  a  quarry  at  Skaill,  has  much  the  appearance  of  one  of 
the  smaller  ferns,  such  as  the  moorworts,  sea  spleenworts,  or 
maidenhairs." 

"  It  exists  as  an  impression  in  diluted  black,  on  a  ground  of 
dark  grey,  and  has  so  little  sharpness  of  outline,  that,  like 
minute  figures  in  oil  paintings,  it  seems  more  distinct  when 
viewed  at  arm's  length  than  when  microscopically  examined, 
but  enough  remains  to  show  that  it  must  have  been  a 
terrestrial,  not  a  marine  plant  The  accompanying  print 
(fig.  56)  may  be  regarded  as  no  unfaithful  representation  of 
this  unique  fossil  in  its  state  of  imperfect  keeping." 

This  interesting  specimen  is  now  preserved  in  the  Palseon- 
tological  Collection  of  the  Museum  of  Science  and  Art, 
Edinburgh.  As  pointed  out  by  Hugh  Miller,  it  is  very 
imperfectly  preserved,  but  seems  to  me  to  very  much 
resemble  the  fruit  of  Arthrostigma — it  is  evidently  not  a 
fern — but  its  true  nature  cannot,  on  account  of  its  imper- 
fect preservation,  be  satisfactorily  determined.  Arthrostigma 
has  not,  however,  as  far  as  I  am  aware,  been  yet  met  with  in 
Orkney,  but  the  Old  Bed  Sandstone  plants  have  been  so 
little  collected  systematically,  that  one  can  scarcely  say  what 
species  do  or  do  not  occur  at  most  of  the  localities  from  which 
plant  remains  have  been  secured. 

Having  now  so  fully  discussed  the  broader  questions 
referring  to  the  genus  Arthrostigma,  we  may  turn  our 
attention  to  the  Perthshire  examples  which  are  the 
immediate  cause  of  this  communication. 

Of  these  there  are  five  examples  before  me.  They  consist 
of  fragments  of  stems,  varying  in  length,  and  of  a  width 
from  rather  under  f  of  an  inch  to  IJ  inch.  They  are  much 
compressed,  and  show  projecting  from  their  margins  the 
spine-like  rudimentary  leaves.  These  are  generally  slightly 
falcate  or  hook-shaped,  though  occasionally  straight.  When 
the  leaves  are  removed  from  the  stems,  they  leave  behind  a 
circular  scar;  this,  however,  is  seldom  well  shown  on  our 
specimens,  though  ia  a  few  instances  it  is  exhibited.     I  do 
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not  think  that  these  spine-like  stmctoies  are  the  hoMn  of 
leaves,  as  has  been  suggested,  but  aie  the  leaves  themselves, 
though  developed  in  a  very  nidimentaiy  form,  as  in  PaiUh 
phtfian.  Though  the  leaves  now  appear  as  flaUened  thorn- 
like  outgrowths,  that  they  were  originally  circular  is  proved  by 
the  circular  scar  they  leave  when  removed  from  the  stems. 
When  the  stems  are  denuded  of  their  spine-like  leaves,  the 
scar  they  leave  gives  the  fossil  very  much  the  appearance  of 
eiSUgmaria. 

The  surface  of  the  stems  are  irregularly  striated  longi- 
tudinally, and  bear  tuberde-like  prominences— the  points 
to  which  the  leaves  have  been  attached.  These  prominences 
in  their  present  condition  are,  probably,  more  elevated  than 
they  were  in  life,  by  the  shrinkage  of  the  bark.  Owing  to 
compression  of  the  fossils,  the  disposition  of  the  leaves  is 
not  very  clearly  shown  on  most  of  the  specimens,  but  on 
the  best  preserved  they  are  seen  to  be  arranged  in 
spirals. 

The  characters  possessed  by  these  fossils  deariy  show 
their  position  to  be  in  Dawson's  genus  Arthrastigma. 

It  is  true  that  Dawson  mentions  that  the  leaf-scars  are 
arranged  in  whorls,  and  on  the  great  majority  of  the 
specimens  it  is  impossible  to  determine  satisfactorily  their 
arrangement,  and  even  on  Dawson's  figures  of  Arthrodigma 
gracile  this  point  is  obscurely  illustrated, — on  some  of  his 
examples  the  leaves  do  appear  to  be  arranged  in  whorls, 
but  on  others  they  seem  to  be  spirally  disposed;  so  this 
point,  as  to  whether  the  leaves  were  in  whorls  or  placed  in 
spirals,  cannot  at  present  be  insisted  on  as  ofiering  any 
distinguishing  character.  Then  again,  the  majority  of  the 
spine-like  leaves  on  Dawson's  figures  appear  to  be  straight, 
while  a  few  are  falcate;  on  the  Perthshire  specimens,  the 
majority  are  falcate,  while  a  few  are  straight. 

There  is,  therefore,  no  definite  point  of  difference  between 
the  Canadian  and  Scottish  examples  in  any  of  these  characters. 
Dawson  further  says,  that  *' Arthrostigma  gracile  would  seem 
to  have  been  a  small  shrubby  plant,  with  stems  not  exceed- 
ing an  inch  in  diameter." 

Some  of  the  Perthshire  stems  are  certainly  a  little  broader 
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than  an  inch,  but  on  that  difference  alone  one  is  quite 
unwarranted  in  founding  a  new  species.  I  am,  therefore, 
led  to  conclude  that  the  Perthshire  specimens  must  be 
identified  as  Arthrostigma  gracile,  Dawson,  and  though  they 
seem  to  be  somewhat  larger  than  the  original  specimens  of 
the  species,  they  do  not  appear  to  differ  in  any  important 
character,  as  far  as  can  be  observed  (from  the  material  at  our 
disposal),  from  the  Canadian  species. 


Arthrostigma  gracile,  Dawson. 
[Plate  III.] 

Arthrottigma  graeiU^  Dawson,  Geol.  Survey  of  Canada— The  Fo&sil 
Plants  of  the  Devonian  and  Upper  Silurian  Formations  of 
Canada,  1871,  p.  41,  pi  ziii. ;  part  ii.,  1882,  p.  104,  pi.  xxiv., 
fig.  22. 

Description  of  specimens  herejigured: — 

Fig.  1. — This  is  the  specimen  given  by  Messrs  Jack  and 
Etheridge  in  their  paper  on  p.  217,  fig.  1.  My  figure  is 
natural  size. 

The  fossil  shows  portion  of  a  stem  about  6^  inches  long, 
and  rather  under  an  inch  broad  at  its  thickest  part.  The 
arrangement  of  the  leaves  is  not  clearly  shown,  but  the 
stem  exhibits  the  irregular  longitudinal  striations  and  the 
spine-like  leaves  projecting  past  the  margin  of  the  stem. 
These,  when  perfect,  are  here  seen  to  be  fulcate. 

In  the  description  of  the  reduced  figure  given  by  the 
authors  already  mentioned,  they  say,  "portion  of  a  simple 
stem,  with  the  cellular  tissue  destroyed  at  one  end,  leaving 
the  vascular  axis."  There  is  evidently  some  mistake  in  this 
description,  for  at  no  part  does  the  specimen  show  any  trace 
of  the  vascular  axis,  unless  it  be  found  in  indications  of 
a  ribbon-like  band  running  up   the   centre  of  the  stem.^ 

^  On  another  specimen  from  the  quarry  west  of  Braeandam  Houso  (Reg. 
No.  ^/482^),  among  other  fragments  of  stems  is  one  three  inches  long  and 
rather  over  an  inch  wide.  It  narrows  slightly  towards  odc  end,  and  up  its 
centre  runs  a  clearly  defined  carbonaceous  rihbon-like  band,  about  one-tenth 
inch  thick.  This  may  be  the  remains  of  the  vascular  system  shadowed 
through  the  much  compressed  stem. 
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Fig.  la  shows  one  of  the  leaves^  which  is  veiy  diatinotly 
defined  on  the  original ;  slightly  enhiged. 

Fio.  2. — ^This  is  the  other  specimen  which  was  figured 
by  Messrs  Jack  and  Etheridge,  and  is  here  given  natoral 
size. 

It  shows  a  bifurcating  branch.  The  specimen  is  a  little 
indistinct  at  the  base«  and  I  tfm  not  snre  that  the  lower  part 
of  the  specimen  is  broken  over — rather,  I  think,  that  it  bends 
upwards  again.  At  a  a  much  smaller  branch — perhaps  a  root 
— ^is  given  off.  The  leaves  are  not  well  shown,  but  the 
specimen  is  interesting  as  showing  the  biflircation  and  the 
giving  off  of  the  small  root-like  branch  a. 

Fig.  3,  also  natural  size,  shows  portion  of  a  stem  denuded 
of  its  leaves,  where  the  stigmaria-like  appearance  has  been 
assumed.  This  specimen  further  illustrates  the  spiral 
arrangement  of  the  leaves. 

Fig.  4  shows  an  enlarged  leaf  from  another  specimen. 

All  these  specimens  were  collected  by  Mr  A  Maooonochie, 
one  of  the  staJBT  of  the  Greological  Survey  of  Scotland. 

Localities.— Y\g,  1  (Reg.  No.  *'/488^),Kg.3  (Reg.  Na  "/492»'), 
and  Fig.  4  (Reg.  No.  m/484^)  from  quarry  west  of  Braeandam 
House,  2^  miles  south  by  east  of  Callander. 

Fig.  2  (Reg.  No.  ^/499**),  on  roadside,  south-west  of  Muir 
Plantation,  3^  miles  south  by  east  of  Callander. 

Horizon, — Lower  Old  Red  Sandstona  In  greenish-grey 
flags  and  thin-bedded  sandstones — in  horizon  "  C  "  of  section 
given  by  Messrs  Jack  and  Etberidge  {loc.  cit.,  p.  220). 

Before  finally  leaving  this  subject,  attention  might  be  called 
to  certain  fossils  figured  and  described  by  Stur  under  the 
name  of  Lessonia  hohemica  in  bis  memoir  "  Die  Silur-  Flora 
der  Etage  H-h,  in  Bohmen,"  ^  which  seem  to  be  very  closely 
related  to  Arthrostigma  ffracUe,  if  not  identical  with  it ;  but 
one  cannot  speak  with  any  certainty  from  an  examination  of 
his  figures  and  descriptions,  as  Stur's  examples  do  not  seem  to 
have  been  well  preserved.  Some  of  the  other  plants  he  figures 
from  this  horizon  also  seem  to  be  identical  with  some  of  our 

^  Sitzb.  d.  k.  AVad.  Wisscnsch.,  Abtb.  i.,  Band  Ixxxiv.,  Jali-beft,  Jahrguig 
1881,  p.  830. 
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Old  Bed  Sandstone  species.  One  would  therefore  be  inclined 
to  think  that  the  rocks  which  contained  these  fossils  should 
rather  be  referred  to  the  Lower  Old  Sed  Sandstone  than  to 
the  Silurian  formation. 

Stur  places  his  Lessania  in  the  Laminarice.  I  altogether 
iloubt  the  algal  affinity  of  his  fossils,  and  if  my  suspicions 
are  correct  as  to  the  nature  of  his  specimens,  they  must  be 
referred  to  the  LycopodioLceae. 

In  any  case,  in  absence  of  fructification,  it  is  unsafe  to 
refer  Stur's  fossils  to  any  existing  order  of  Algt'e. 

Explanation  of  Platb. 

Pigs.    1-4.    Arihrosiigma  gracile,   Dawson ;    from    tbe    Lower  Old    Red 
Saudfltone  of  Perthshire. 


XF.  Notes  on  the  Devonian  Fishes  0/  CamjyhelHmcn  and 
Scaumenac  Bay  in  Canada.  Part  I.  By  K.  H.  Tkac^uajh, 
Esq.,  M.D.,  LL.U.,  F.R.S.,  F.G.S. 

(Read  15th  March  1893.) 

Mr  Damon,  of  Weymouth,  having  recently  received  a 
third  consignment  of  fossil  fishes  and  fish  remains  from 
the  Devonian  rocks  of  Canada,  an  interesting  selection  has 
been  made  for  the  Edinburgh  Museum,  and  I  am  thus 
enabled  to  contribute  some  additional  notes  regarding  the 
pals&ozoic  ichthyology  of  this  region.  The  specimens  were, 
as  before,  collected  by  Mr  Jex. 

Fishes  from  the  Lower  Devonian  of  Campbelltown. 

Protodus  Jexi,  A.  S.  Woodward. 

Gool.  Mag.,  doc.  iii.,  vol.  ix.,  1802,  pp.  1,  2,  pi.  i.,  figH.  1,  \a, 

A  great  many  specimens  of  this  tooth  have  been  last 
summer  collected  by  Mr  Jex.  That  it  is  a  selachian  tooth 
is  proved  beyond  doubt,  not  merely  by  its  shape,  but  by  its 


112  Proceedings  of  the  Royal  Fhyricai  Society » 

occasionally  occurring  in  transverse  bands,  three  or  four  being 
in  apposition  in  a  row  back  to  front. 


Doliodas  problematicas  (A.  S.  Woodward). 

JfXplodus  problematictiSf  A.  S.  Woodward,  op.  eit,  p.  2,  pi.  i.,  fig.  2. 

Only  a  single  specimen  of  this  curious  tooth  was  at  Mr 
Smith  Woodward's  disposal,  and  that,  too,  only  exhibiting 
the  crown  and  denticles,  being  destitute  of  the  root  The 
cusps  certainly  resemble  those  of  Diplodus  in  form  and 
arrangement,  but  the  peculiar  form  of  the  base,  which  is 
well  shown  in  many  of  the  specimens  now  before  me,  is  very 
difierent,  and  necessitates  the  institution  of  a  new  genus, 
which,  on  account  of  the  deceptive  appearance  of  the  first 
described  example,  I  propose  to  name  Doliodus} 

Instead  of  the  thick,  solid  base  of  Diplodtcs,  we  have  here 
a  broad  thin  plate,  convex  anteriorly  and  above,  concave 
posteriorly  and  below,  to  the  upper  margin  of  which  the 
crown  is  attached.  The  type  specimen  has  only  one  inter- 
mediate cusp,  but  their  number  may  vary  from  one  to  three 
or  even  four. 

In  connection  with  the  generic  separation  of  this  form  of 
too  til  from  DijyloduSy  Ag.,  it  is  interesting  to  observe  that, 
although  during  his  last  visit  to  Canada  Mr  Jex  obtained  a 
large  number  of  these  teeth,  not  one  example  of  a  Pleuracanth 
spine  has  occuiTcd  in  the  same  beds.  I  therefore  doubt  its 
being  even  referable  to  the  family  Pleuracanthidie. 

?  Cheiracanthus  costellatus,  sp.  nov. 

Several  detached  spines  and  one  fish  wanting  the  head 
constitute  the  remains  of  this  interesting  species,  which  are 
contained  in  the  present  collection. 

The  fish  measures  4  inches  in  length,  but  it  is  so  distorted 
and  shortened  up  that  its  real  dimensions  and  contour  cannot 
be  determined.  Six  spines  are  shown,  which  I  interpret  as 
two  pectoral,  two  ventral,  one   dorsal,  and  one  anal.     The 

^  Or.  A6Xtor,  a  deceiver. 
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spines  are  laige  and  rather  slender^  the  pectoral  measuring 
If  inch  in  length,  and  ^  inch  in  breadth  about  the  middle, 
the  dorsal  2^  inches.  The  others  are  imperfect^  but  all  are 
remarkably  straight  save  the  pectoral,  which  is  gently  curved. 
The  exposed  surface  of  the  spines  is  marked  by  prominent 
longitudinal  ridges  and  furrows,  there  being  four  to  six  on 
each  side,  while  the  median  one  along  the  anterior  aspect  of 
the  spine  is  broader  than  the  others.  There  are  two  clavicular 
elements  near  the  pectoral  spines,  which  resemble  in  form 
rather  more  those  of  Cluiracanthus  than  of  Acanthodes.  The 
scales  arei  marked  on  their  exposed  surfaces  with  extremely 
fine  strifie,  which  are  only  visible  under  a  strong  lens,  and 
pass  longitudinally  across  the  scale  in  a  direction  parallel 
to  the  diagonal,  connecting  the  anterior  and  posterior 
angles. 

On  first  seeing  the  spines,  I  thought  of  Whiteaves's  ffovia- 
canthus gratis  from  the  same  beds;  but  they  are  more  slender, 
and  have  less  of  a  "  conical  *'  shape  than  the  spine  figured  by 
that  author;  besides  which  there  are  no  signs  of  posterior 
denticles.  It  is  unfortunate  that  the  fish  is  so  distorted  that 
the  relative  position  of  the  spines,  and  especially  of  the 
dorsal,  with  regard  to  the  anal  is  obscured,  so  that  its 
reference  to  Cheiraeanthus  must  of  course  be  considered  as 
merely  provisional;  indeed,  against  this  reference  may  be 
mentioned  the  fact  that,  in  their  strongly  fluted  character, 
the  spines  rather  deviate  from  those  of  the  well-known 
Scottish  species  Ch.  Murehisoni  and  Ch.  lat^iis. 


Gephalaspis  Gampbelltownensis,  Whiteaves. 

Whiteaves,  Canadian  Nat.,  N.S.,  vol.  z.,  p.  98;  and  Trans.  Roy.  Soc. 
Canada,  vol.  vi.,  sec.  iv.,  p.  92,  pi.  z.,  fig. 

In  a  former  paper  ^  I  recognised  two  distinct  species  of 
Cephalaspis  from  the  Campbelltown  beds,  one  having  the 
cephalic  shield  rounded  in  front,  the  other  in  which  it 
assumed  a  pointed  form,  like  the  snout  of  a  skate.  Misled 
by   Mr  Whiteaves's  figure,   I   referred   the   former  to   his 

1  Gdol.  Mag.  (8),  vol.  vii.,  1890,  pp.  15-22. 
VOL.  XIL  H 
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C.  Campbelltownmiia ;  to  tbe  latter  I  atttdbed  the  name  of 
C.  WhUea/oesi. 

Mr  Smith  Woodward,  haviog  had  sabeequently  the  pmil^ge 
of  inapeoting  the  original  tjpe  of  C.  Oamj^Mhwrnrnm^  found 
that  it  actually  poaaeased  the  pointed  roetram  dumotetiatic 
of  my  0.  WhOeaveri,  which  roatnim  had  been  omitted  in  the 
drawing  paUiahed  by  Mr  WhiteaTca.^  Ckmaequently  my 
apedea  had  to  go,  thongh  it  waa  dear  that  there  waa 
aomething  atill  to  be  determined  regarding  the  apedea  of 
Cephakupia  occurring  at  Campbelltown. 

The  myatery  ia  quite  deared  up  by  the  apedmena  in  the 
preaent  collection ;  there  are  two  apedea,  but  the  new  one 
ia  that  with  the  rounded  anout,  whidi  I  diall  deaeribe  under 
the  name  of 

Cephalaapia  Jaxi,  ap.  noT. 

Cephalic  ahidd  rounded  in  front,  comua  incurved,  oom- 
parativdy  abort  and  atout;  the  orbita  rdativdy  amaller 
than  in  0,  Camphelltawneneis,  situated  nearly  midway 
between  the  anterior  and  posterior  extremities  of  the 
shield.  The  external  omaDient  of  the  shield  consists  of 
minute  closely-set  tubercles,  often  tending  to  be  ranged 
in  concentric  lines,  which  are  parallel  to  the  borders  of 
the  tesserae.  Ou  the  comua  the  tubercles  are  not  so 
close,  showing  intervals  which  are  finely  longitudinally 
striated.  The  inner  margins  of  the  comua  are  distinctly 
denticulated. 

In  C.  Campbelltoivnensis,  on  the  other  hand,  the  front  of 
the  shield  is  produced  into  a  pointed  rostmm,  the  comua 
are  relatively  longer,  the  orbits  relatively  larger  than  in  the 
preceding  species.  The  ornamentation  of  the  cornua  and  the 
denticulation  of  their  inner  margins  is  more  delicate,  the 
former  consisting  of  minute  pits  and  reticulating  furrows, 
the  interspaces  between  which  appear  as  minute  flattened 
tubercles. 

Both  of  these  species  seem  to  be  common  at  Campbell- 
town,  but  perfect  shields  of  C,  Jexi  are  rare,  being  mostly 

*  A.  S.  Woodwara,  Cat.  Foss.  Fishes  Brit  Mua.,  pt.  ii.,  p.  191. 
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broken  on  one  side,  or  else  distorted  by  pressure ;  whereas 
those  of  C.  Campbelltatvnensia  more  commonly  retain  their 
contour  complete.  As  the  name  WTiiteaveai,  having  dropped, 
cannot,  according  to  the  rules  of  nomenclature,  be  again 
applied  to  a  different  species  of  Cephalaspis,  I  have  pleasure 
in  dedicating  this  new  one  to  Mr  Jex. 


Fhlyotanaspis  Acadica,  Whiteaves. 

CoecosUua  Aeadicus,  Whiteaves,  Trans.  Roy.  Soc.  Canada,  vol.  vi., 

sect.  It.,  p.  98,  pi.  ix.  and  woodcut. 
Phlydanaspis  Aeadiea,  Traqoair,  Qeol.  Mag.,  dec.  iii.,  toI.  vii.,  pp.  20 

and  60,  pi.  iii.,  figs.  1,  2. 
Phlydamaspis  Acadica,  A.  S.  Woodward,  Cat.  Foss.  Fishes  British 

Mnsenm,  pt  ii.,  p.  259;  also  in  Geol.  Mag.,  dec.  iii.,  voL  viii., 

1891,  p.  6. 

This  collection  is  rich  in  remains  of  PMyctcenaspis  Acadica, 
among  which  are  some  specimens  which  throw  fresh  light 
upon  the  structure  of  this  interesting  and  still  imperfectly- 
known  genus. 

One  of  them  shows  a  large  portion  of  the  ventral  shield 
with  nearly  all  its  plates  in  situ,  and  from  it,  along  with 
detached  plates,  I  have  drawn  the  accompanying  restoration, 
which  clears  up,  I  think,  certain  important  points  recently- 
discussed  by  Mr  Smith  Woodw£U*d. 

This  specimen  shows  the  left  anterior  ventro-lateral 
plate  and  part  of  the  right  one,  also  the  median  ventral 
plate  and  the  greater  part  of  the  posterior  ventro-lateral 
plate  of  the  left  side,  and  finally  the  left  lateral  spine 
or  comu  in  connection  with  the  corresponding  anterior 
ventro-lateral. 

The  anterior  median  ventral  is  not  here  exhibited,  but 
as  it  occurs  detached  in  another  specimen,  I  have,  in  the 
figure,  inserted  it  in  its  place.  The  median  ventral  is,  how- 
ever, well  shown  in  position,  and  detached  examples  of  it 
occur  showing  both  outer  and  inner  aspecta  Both  of  these 
median  plates  closely  resemble  the  corresponding  plates  in 
Coccosteus. 

So  does  the  anterior  ventro-lateral  {a.v.l),  which  is  quite 
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conectdy  identified  by  Whiteavee  (op.  mL,  pL  iz.,  fig.  3). 
Now  attached  to  the  antero-extemal  nuogin  of  this  plate 
is  seen  the  spine-like  body  leoently  descnibed  by  Mr  Smith 


PhlyeUmuupU  Aeadica^  WhitMTet;  restotrntioii  of  TMitnl  esnpMS.  •.f^L, 
anterior  Tontio-Uterml  pUt«;  p.v,L,  porterior  Tantro-latoraly  sot  deatd 
in  tht  outer  nuurgin  in  the  fceeil;  a.iii.«L,  anterior  BMdIan  vmtnl;  «•«., 
median  Tentral;  4,1.,  interlateral;  e.,  ooma  or  Utenl  ipina. 

Woodward.    This  spine  occurs  not  only  in  the  speoimen  on 

which  the  above  restored  sketch  is  founded,  but  in  the 
collection  now  before  me  is  found  both  absolutely  detached, 
and  also  in  articulation  with  otherwise  isolated  examples 
of  the  anterior  ventro>lateral  plate. 

Mr  Woodward  mentions  these  spines  as  "each  apposed 
to  a  lateral  plate  of  the  trunk  " :  it  is  now  shown  to  v^iA 
lateral  plate,  as  well  as  to  which  part  of  the  dermal  armour 
of  Coccostetis,  they  correspond. 

It  will  be  seen  that  the  spine  (c.)  touches  with  its  proximal 
extremity  a  narrow  portion  of  bone  (t./.),  which  is  articulated 
with  the  anterior  margin  of  the  anterior  ventro-lateral  plate 
(a.v.L).  On  turning  to  my  previous  restoration  of  the  ventral 
cuirass  of  Coccosteus  dedpiens,  Ag.,^  it  will  at  once  be  seen 
that  this  portion  of  bone  corresponds  exactly  to  the  anterior- 
inferior  part  of  the  interlateral  plate  (t./.),  which  occupies  the 
same  position  with  regard  to  the  anterior  ventro-lateral, 
and  meets  its  fellow  of  the  opposite  side  in  front  of  the 
anterior  median  ventral  {a,m,v,),  while  the  spine,  in  like 
manner,  corresponds  to  the    short    process  which    pa^ises 

1  Ann.  and  Mag.  Nat.  Hist  (tf),  vol.  v.,  1890,  pi.  z.,  fig.  S|, 
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backwards    separating    the    anterior    ventro-lateral    below 
from  the  antero-lateral  above.    This  process,  short  in   C. 
decipiens,  is  more  laigely  developed  in  0.  minor,  H.  Miller, 
in  which  species  I  have  stated  that  it  has  a  "very  spine- 
like appearance/'  though,  owing  to  the  proportionally  greater 
extent  of  the  margins  of  the  antero-lateral  and  anterior 
ventro-lateral  plates  with  which  it  articulates,  it  forms  no 
more  of  an  independent  projection  than  in  the  former.^     But 
as   in  Phlyctamaspis  this  spine  seems  divided  by  a  very 
distinct  suture  from  the  interlateral  plate,  I  have  carefully 
examined  the  suite  of  specimens,  both  of  CoccosUus  decipiens 
and  C.  minor,  in  the  Edinburgh  Museum,  with  the  result  that 
I  have  convinced  myself  that  the  process  in  question  is  here 
also  a  distinct  element,  to  which  the  name  of  "  lateral  spine  " 
"  may  appropriately  be  given.     In  both  genera  it  is  immovably 
fixed;    in  one  example  of  Phlyctccnaspis  it  seems  indeed 
anchylosed  to  the  interlateral  plate. 

Consideration  of  this  element  of  the  cuirass  of  the 
Coccosteidse  calls  up,  of  course,  the  question  of  Acanthaspis, 
Newberry.  Mr  Smith  Woodward  ^  remarks 'that  the  spines 
of  PJUyctoBnaspis  "are  indeed  precisely  similar  in  external 
form  and  appearance  to  those  of  Acanthaspis ;  and  so  far  as 
can  be  judged  from  known  specimens  they  only  differ  from 
the  last-mentioned  spines  in  the  circumstance  that  the 
supporting  plate  is  destitute  of  the  extended  oblique  pedicle 
observed  both  in  the  type  specimens  from  the  Corniferous 
Limestone  of  Ohio,  and  in  the  shield  assigned  to  the  same 
genus  from  Spitzbergen.  It  thus  remains  to  discover  more 
associated  examples  of  the  plates  and  spines  from  Ohio,  to 
determine  whether  they  actually  pertain  to  Ostracoderms,  as 
suspected,  or  whether  they  represent  part  of  the  armour  char- 
acteristic of  Arthrodira ;  for  the  fixed  spinous  appendage  is 
now  proved  to  occur  in  both  of  these  widely-separated  groups." 
It  will  be  remembered  that  Mr  Woodward,  in  a  previous 
paper,'  was  inclined  to  consider  Acanthaspis  as  being  ''  most 

1  R.  H.  Traquair,  Oeol.  Mag.,  dec.  Hi.,  toI.  yi.,  pi.  i.,  fig.  8. 

»  Op.eU,,  p.  481. 

*  Devonian  Fish-Fauna  of  Spitzbergeu — Ann.  and  Mag.  Nat.  Hist.  (6), 

▼ol.  Tiii.,  pp.  1-15. 
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nearly   related   to   the^  Aatendepidfld^   and   ita   apiiie-liks 
processes  to  be  the  homologne  of  the  wdl-known  pectoral- 
paddles  of  the  latter/'     But  a  oompariaon  of  Newbenys 
figures  with  the  sketch  of  the  ventral  cnixaaa  of  PUj/ekmaapis 
given  above  will  remove  all  doubt  as  to  the  Ooceoatean 
character  of  the  remains  from  the  ComifiBroua  limestone  of 
Ohio ;  figures  1,  2,  3,  and  4  on  plate  Iv.  of  Prof.  Newberry's 
work,^  representing  obviously  the  lateral  spine  in  oonjunctum 
with  the  anterior  ventio-lateral  plate  of  a  croatme  allied  to 
the  Canadian  genus,  though  the  supporting  plate  is  remark- 
ably short  from  before  backwards.    The  same  view  xuiurt^  I 
think,  be  adopted  for  Mr  Woodward's  Aeanihnpi$  dee^rieuM 
from  Spitzbeigen,  so  that  I  cannot  consider  the  oooonenoe 
of  a  fixed  spinous  appendage  to  be  as  yet  proved  in  any 
genus  specially  allied  to  the  Asterolepidie*     Whether  tUb 
fixed  spine  is  in  any  way  homologous  to  the  aztioulated 
appendage  of  Asterolepidae,  or  to  the  pectoral  Hmb  of  verte- 
brates in  general,  I  need  not  at  present  discuss. 

Associated  with  other  plates  of  PfUj/ekmoipiB  Aeadiea,  are 
several  fragments  of  dentigerous  bones,  showing  small, 
smooth-pointed  conical  teeth  in  one  row. 


XII.  Notes  on  the  Devonian  Fishes  of  CampbelUawn  and 
Scaumenac  Bay  in  Canada,  Part  11.  By  R  H.  Traquaib, 
Esq.,  M.D.,  LLD.,  F.R.S.,  F.G.S. 

(Read  19th  April  1898.) 

Fishes  fkom  the  Upper  Devonian  of  Dalhousie, 

Scaumenac  Bay. 

C  T  E  N  0  D  0  N  T  I  D  iE. 

Scaumenacia  curta  (Whiteaves). 

Phancropkuron  curtum,  Whiteaves,  Canad.  Nat.,  N.S.,  vol.  x.,  pi.  21; 
also  in  Trans.  Roy.  Soc.  Canada,  vol.  iv.,  sect,  iv.,  p.  108,  fig.  2, 
and  vol.  vL,  sect,  iv.,  p.  91,  pL  v.,  fig.  8;  A.  S.  Woodward,  Qtt. 
Fost.  Fishes  Brit  Mus.,  pt.  ii.,  p.  248. 

Mr  Whiteaves,  in  his  description  of  this  species,  mentions 
that  ''  in  one  specimen  there  are  indications  of  what  looks 

^  Gcol.  Survey  of  Ohio,  Palseontology,  voL  iL 
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Uke  a  short  break  or  separation  between  the  anterior  aud 

isterior  portions  of  the  dorsal  (or  between  the  two  dorsals 

there  were  two,  which  is  scarcely  probable),  btit  this  break 

ly  be  owing  to  an  accidental  and  abnormal  fracture  of  the 

in-rays  at  this  point,  for  in  other  specitiiens  the  two  portions 

appear  to  be  continuous."   This  break  ia,  however,  represented 

in  all  his  figures,  including  the  restored  sketch  given  iu  his 

second  paper   in  the   Transactions  of  the  Royal  Soeiety  of 

Canada. 

Bat  on  looking  carefully  through  the  whole  of  the 
extensive  series  of  this  species  collected  by  Mr  Jex  last 
summer,  and  also  on  re-examining  the  sjiecimens  already 
in  the  Museum,  I  find  that  there  is  no  doubt  whatever,  that 
iu  all  of  them  the  dorsal  fin  is  in  two  distinct  portions, 
which  are  separated  from  each  other  by  a  very  perceptible 
interval 

The  anterior  dorsal  commences  far  forwards  ;  it  is  low  and 
fiinging  in  character,  and  the  length  of  its  base  is  contained 
two  and  a  half  times  in  that  of  the  posterior  dorsal,  the 
interval  between  the  two  fins  being  equal  to  one-third  of 
the  length  of  the  base  of  the  anterior.  The  base  of  the 
second  dorsal  extends  to  a  point  a  little  beyond  the 
commencement  of  the  lower  lobe  of  the  caudal,  but  as 
its  rays  are  long,  and  the  posterior  ones  directed  nearly 
horizontally  backwards,  the  lin  seems  to  extend  near  to  the 
tip  of  the  talL  It  does  not,  however,  form  a  continuous 
dorso-candal  as  in  PkaTveropleu/ran,  as  hitherto  described,  or 
in  Gcratodios  or  Uroncmua,  and  Mr  Whiteaves  is  certainly  in 
error  in  making  it  do  ao  in  his  restored  figure  already 
referred  to.  As  r^ards  the  caudal  fin,  it  is  in  reality 
hcierocfrccd,  the  upper  lobe  being  represented  only  by  very 
short  rays  towards  the  tip  of  the  body  prolongation,  while  on 
the  ventral  aspect  the  lower  lobe  is  of  the  triangular  form 
characteristic  of  Diptcrua.  Indeed,  the  resemblance  of  the 
fins  to  those  of  D.  inacroptenis,  Traq.,  from  John  o'  Groats, 
is  very  remarkable,  the  most  striking  difference  being  the 
more  extended  base  and  fringing  form  of  the  anterior  dorsal 
the  species  under  consideration.  Bipterus  Valencienneaii, 
■maoropteraa,  and  Scaumenacia  cttrta  form  then  a  complete 
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and  most  interesting  series  as  regards  the  configuration  of 
their  dorsal  fins ;  in  the  first  both  dorsals  are  short  based,  in 
the  second  the  posterior  dorsal  has  a  base  of  considerable 
length,  in  the  third  the  anterior  dorsal  is  long  based,  while 
the  base  of  the  posterior  one  is  still  longer  than  in  the  second. 

The  question  here  arises,  What  is  the  condition  of  the 
dorsal  fin-arrangement  in  the  typical  PhaneropUfuron  Ander- 
soni,  Huxley  ?  for  on  that  depends  the  validity  of  the  new 
genus  which  I  propose,  provisionally  at  least,  to  institute  for 
the  reception  of  Whiteaves's  Ph,  curtum.  In  the  Dura  Den 
fish  the  dorsal  fin  was  originally  described  by  Huxley,  and 
afterwards  by  myself,  as  continuous  anteriorly,  and  if  that 
description  holds  good  Ph.  Andersoni  occupies  the  fourth 
place  ^  in  the  series  of  dorsal  fin  differentiations,  and  the 
Canadian  species  is  also  generically  distinct  The  specimens 
of  Ph.  Andersoni  in  Edinburgh,  or  even  in  the  splendid 
collection  of  Dura  Den  fishes  at  St  Andrews,  are  not 
sufSciently  perfect  in  the  region  to  afford  a  decided  answer, 
and  I  regret  that  since  this  question  came  under  my  notice, 
I  have  not  had  the  opportunity  of  re-examining  those  in  the 
London  collections,  though  here  it  must  be  noted  that  Mr 
Smith  Woodward,  in  his  "  Catalogue  of  the  Fossil  Fishes  in 
the  British  Museum,"  pt.  ii.,  p.  247,  states  that  the  dorsal  fin 
of  FJuineropleiiron  is  "  sin^^le,"  and  it  certainly  appears  to  be 
so  represented  in  Huxley's  ligure  of  the  linest  specimen  of 
PL  Andersoni  in  that  Museum.  I  feel  therefore  justified 
in  provisionally  erectin'^  the  Canadian  species  curtum  of 
Whiteaves  into  a  new  j^enus  characterised  by  its  double 
dorsal  fin,  and  for  which  the  name  Scaunienacia  may  be 
proposed. 

Mr  Smith  Woodward  has  recently  pointed  out^  that  in 
curt  the  proximal  interspinous  elements  (axonosts)  of  the 
anal  tin  are  as  in  the  second  dorsal  of  Eustlunojyteroii  and 
Trisiichopieriis  fused  into  one  piece,  which  is  followed  by 
three  distal  elements  (baseosts).  This  is  well  shown  in  the 
present  series  of  specimens,  but  in  one  splendid  example, 

*  As  a  piattor  of  evolution  the  series  would  of  course  bo  reversed.  Phanero- 
pleuron  being  first  and  Diplcrus  Vcdencienncm  la>t. 
=*  Ann.  and  Mag.  Nat.  Hist.  (6),  vol.  xi.,  p.  241. 
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wanting  the  head  it  is  true,  but  which  originally  must  have 
been  over  2  feet  in  length,  it  is  also  shown  that  a  third 
and  additional  set  of  ossicular  fin-supports  followed  on  the 
second,  though  they  are  ordinarily  concealed  by  the  bases  of 
the  fin-rays. 

ClassiJiccUion, — Although  the  Dipnoan  affinities  of  Phanero- 
jpleuron  were  certainly  indicated  by  Huxley  in  his  "  Essay  on 
the  Classification  of  the  Devonian  Fishes,"  he  placed  the 
genus  among  the  Crossopterygii  iu  a  distinct  family  of 
•*  Phaneropleurini "  which  he  thus  defined : — 

"  Dorsal  fin  single,  very  long,  not  subdivided,  supported 
hy  many  interspinous  bones,  scales  thin  cycloidal,  teeth 
conical ;  ventral  fins  very  long,  acutely  lobate." 

To  this  £eunily  I  afterwards  added  the  Carboniferous 
Uronemus,  but  the  cranial  structure  and  dentition  of  both 
genera  were  then  veiy  imperfectly  known. 

Cope  was,  I  believe,  the  first  who  boldly  relegated  Phanero- 
pleuron  to  the  Dipnoi;  but  the  thing  was  beyond  all  doubt 
when  Whiteaves  showed  that  his  Phaneropleuron  curtwm  was 
possessed  of  a  ctenodont  dentition  and  an  arrangement  of 
cranial  plates  resembling  that  in  Dipterus,  That  the  same 
points  hold  good  for  Phaneropleuron  Andersoni  there  cannot 
be  any  doubt,  and  as  for  the  conical  marginal  teeth,  described 
by  Huxley,  I  have  satisfied  myself  that  they  are  merely  the 
outer  denticles  of  ctenodont  plates.  Whiteaves's  statement 
that  in  Scaumenacia  curta  '*  both  the  upper  and  under  jaw 
are  armed  with  smooth  conical  and  somewhat  compressed 
teeth,"  I  have  never  been  able  to  confirm  —  at  least  if 
"  marginal  teeth  "  are  hereby  meant.  Consequently,  putting 
aside  the  older  but  less  suitable  name  of  Ctenododipterini 
(Pander  and  Huxley),  I  proposed  the  family  term  Ctenodon- 
tidsB  for  Phaneropleuron,  Ctenodus,  and  Bipterus,  but  not  for 
Uronemus. 

For  I  had  already  in  1882  shown  that  the  dentition  of  Gano- 
pristodus  splendens,  Traq.,  which  I  afterwards  merged  in 
Uron&mus,  was  NOT  ctenodont;  but  that  on  the  other  hand 
the  anterior  part  of  the  palatopterygoid  bone,  broad  and  flat, 
is  covered  merely  by  small  rounded  tubercles,  while  along 
the  outer  margin  is  one  row  of  laterally  compressed,  basally 
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confluent,  short  conical  teeth.^  Such  an  important  difference 
in  dentition  seemed  to  me  in  1890  amply  to  justify  the 
separation  of  Uronemus  from  Phaneropleturan  and  its  allies 
in  a  distinct  family  of  Uronemidse.' 

Mr  Smith  Woodward,  however,  in  the  second  part  of  lus 
''Catalogue  of  the  Fossil  Fishes  in  the  British  Museum/' 
retains  the  family  of  Phaneropleuridse,  in  which  he  also 
still  includes  Uronemus,  That  Uronemus  must,  on  account 
of  its  non-ctenodont  dentition,  be  placed  in  a  different 
family  from  Phaneropleuron,  is,  as  I  have  above  stated, 
perfectly  clear  to  my  mind  at  least;  for  the  rest,  the  Phanero- 
pleuridse  are  separated  from  the  Ctenodontidss,  according 
to  Mr  Woodward's  definition,  by  the  possession  of  marginal 
teeth  and  of  jugular  plates.  As  regards  the  former  character, 
I  believe  it  to  be  founded  on  a  mistaken  interpretation ;  as 
to  the  latter,  are  we  quite  sure  that  we  know  the  structure 
of  Ctenodus  sufficiently  well  to  be  able  to  decide  with  cer- 
tainty as  to  whether  it  had  jugular  plates  or  not  ? 

Mr  Woodward  also  erects  a  separate  family  for  DipUrus, 
that  of  the  Dipteridse,  the  essential  characters  of  which,  as 
distinguished  from  those  of  the  Phaneropleuridae,  are, — the 
absence  of  marginal  teeth,  and  the  hecterocercal  configura- 
tion of  the  tail;  this  form  of  caudal  fin,  along  with  the 
possession  of  jugular  plates,  distinguishing  it  from  the 
CtenodontidiX}.  It  is  not  necessary  to  repeat  what  has 
been  said  as  to  the  marginal  tooth  question;  as  regards 
the  heterocercal  tail  in  opposition  to  the  diphycercal  form, 
if  we  accepted  that  as  a  family  character  in  the  Crossop- 
terygian  fishes  we  should  separate  genera  which  otherwise 
are  most  closely  allied.  Take  the  Rhizodontidae,  for  example 
— in  Rhizodopsis  the  tail  is  heterocercal,  in  Gh/roptychius  as 
nearly  as  possible  diphycercal ;  so  in  like  manner  the  most 
marked  distinction  between  TristkhoptcriLS  and  UvMhen- 
opteron  is  the  decided  heterocercy  of  the  former  and  the 
nearly  perfect  diphycercy  of  the  latter.  But  the  median 
fin-system  of  Scatcmenacia  is  connected  by  so  perfect  a 
transition  through  Dipterus  macropterus  to  that  of  the  typical 

^  Geol.  Mag.  (2),  vol.  ix.,  p.  543. 

^  Proc.  Roy.  8oc.  Edin.,  vol.  xvii.,  p.  393. 
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D.  VaJenciennesii,  that  I  cannot  see  how  it  can  be  placed  in  a 
different  family  on  characters  based  on  those  organs. 

Consequently  I  must  for  the  present  still  consider  it 
the  safest  thing  to  include  Fhanerapleuron,  Scaurrienacia, 
JHpterus,  Ctenodus,  and  their  immediate  allies  in  one  com- 
prehensive family  of  Ctenodontidse,  characterised  by  the 
possession  of  numerous  dermal  cranial  roof-plates  and  a 
ctenodont  dentition. 

COCCOSTEID^. 

CoccosUus  Canadensis,  A.  8.  Woodward,  Geol.  Mag.  (3),  vol.  ix. 
(1892),  p.  488. 

One  plate  referable  to  Coccosteus^  and  presumably  to  the 
above-named  species^  occurs  in  the  present  collection.  It  is 
the  posterior  ventro-lateral  of  the  left  side^  and  is  peculiar 
in  being  narrow  posteriorly,  and  in  having  the  stellate  based 
tubercles  Mrith  which  it  is  ornamented  much  coarser  than  in 
the  typical  C.  dedpiens  of  the  Scottish  Old  Sed. 

HOLOPTYCHIIDiE. 

Olfptol^ia  Quebeeensis,  Whtteayes,  Traos.  Roy.  Soc.  Canada,  vol.  yi., 
sect  iv.,  p.  77,  pi.  v.,  fig.  4;  A.  S.  Woodward,  Cat.  Foss.  Fishes 
Brit.  Mas.,  pt.  il,  p.  886. 

The  specimen  here  referred  to  is  the  head  and  anterior 
part  of  the  body  of  a  large  GlyptoUpis,  the  only  example  of 
the  genus  in  the  present  consignment  of  Canadian  fishes. 
It  measures  9  inches  in  length,  of  which  5  are  occupied 
by  the  head.  The  mandible  measures  4  inches  in  length; 
small  conical  teeth  are  seen  along  the  dentary  margin,  but 
the  large  laniaries  are  covered  up.  The  free  surface  of  the 
scales  is  ornamented  with  very  fine,  dose,  wavy  ridges, 
sometimes  irregular  or  contorted,  but  mostly  longitudinal 
and  tending  to  converge  posteriorily^  while  they  are  also 
often  branching  and  interrupted.  In  front  of  the  striated 
portion  there  is  a  narrow,  semicircular,  or  crescentic  area 
of  small  tubercles.  The  scale-ornament  is  more  delicate 
than  in  the  Scottish  O.  paucidens  and  O,  leptopterus^  to 
which  the  fish  is  evidently  closely  allied. 
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Here  agttin  specific  identification  is  a  matter  of  coujeebm, 
as  there  are  no  marks  by  which  it  caB  be  positively  identified 
with  the  small  fish  described  by  Whiteaves  as  O.  QwrbfccMii, 
seein4j  that  it  shows  neither  tins  nor  confignmtion  of  the 
body,  on  which  characters  Mr  \Vhiteaves'a  diagnosis  was 
principally  founded,  while  his  specimen,  on  the  other  hand, 
did  not  display  the  ornamentation  of  the  scales  or  cranial 
bones.  Mr  Whileaves  mentions,  however,  the  occurrence  of 
two  large  scales,  showing  a  sculpture  resembling  that  of  the 
scales  of  G.  Uptopterus,  and  "whicb  he  thinks  may  indicate  a 
second  species ;  he  also  states  that,  "  it  is  however  possible 
that  they  may  have  belonged  to  large  and  adult  examples  of 
0.  QwhKensis,  and  that  tbe  specimen  upon  which  that  species 
is  based  may  be  a  very  immature  individual."  I  accept  the 
latter  alternative  in  the  meanwhile,  rather  than  name  a  new 
species  without  sufficient  warrant 

Rhizodontid-b. 
Ettslhenopteron  Foordi,  Whiteaves. 

BttUmiftf"'  F.yjnii,  WhiteSTtH,  Cantdi&n  Nst.,  N.S..  veil,  x.,  1881, 
p,  81 ;  Trans.  Boy,  Soc.  Can»d»,  vol.  »i.,  sect  iy.,  1S89,  p.  79. 
pi  »..  ftg.  5.  pU.  tI.  rti.;  R.  H.  Traqnair,  Oeol.  M«([.  (8).  toI. 
vli.,  1890,  p.  17;  A.  S.  Woodirmrd,  CkL  Fon.  PUhM  Brit  Hns., 
1>L  il,  I8»l,  p.  SS3. 

Tho  prosent  series  of  specimens  shows  the  large  size 
iLttaiiiod  by  this  fish,  two  nearly  entire  examples  measuring 
rusiH^ictively  23  and  24  inches  in  length,  and  each  would  be 
At  least  an  inch  longer  were  tbe  extreme  point  of  tbe  tail 
prosoi'vod. 

Two  poiiit«  I  wish  to  bring  forward  on  the  present  occasion. 

Tlio  first  is  the  presence  of  a  small  pineal  foramen  on  the 
top  of  tho  skull  lietween  the  frontal  bones,  in  the  very  same 
position  as  in  Uie  Osteolepid  genera  Diploptervs  Thursivs  and 
(MeoUjns,  in  which  it  has  been  so  long  known  to  exist. 

The  second  ia  the  palatal  dentition.  There  is  one  lai^ 
palatoptorygoid  bone  similar  to  that  which  1  figured  nearly 
twenty  years  ago  in  Trigtichoplenis,^  and  which  extends  from 
thu  vomerine  i-ogiou  iu  front  to  tlie  nrticulatlou  of  the  lower 
'  Tniu.  Hoy.  Soc.  Kdln.,  toL.  Kzvii.,  pL  Gg.  3. 
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jaw  behind.  Along  the  anterior  two-thirds  of  the  outer 
margin  is  articulated,  a  row  of  three  ossicles  bearing  the 
upper  laniary  teeth^  and  thus  corresponding  to  the  mandibular 
internal  dentary  ossicles  on  which  I  long  ago  showed  that 
t;he  laniaries  of  the  lower  jaw  (except  the  anterior  one)  were 
iDorne  in  Bhdzodns.  There  are  two  vomers  placed  behind 
t;he  premaxill»>  each  of  which,  as  in  the  Osteolepidse,  bears  a 
large  laniary  tusk.  As  in  the  Holoptychiidae,  Bhizodontidse, 
cind  Osteolepidas  in  general,  the  maxilla  proper  bears  only 
^ery  small  teeth. 


XIII.    Heredity   and    its    Bearings  on    the  Phenotnena  of 
Atavism.    By  Gustav  Mann,  Esq.,  M.B.,  CM.,  Physio- 
logical Laboratory,  University,  Edinburgh. 

(Read  15th  Februuy  1893.^) 
CM4  mir  MaUrie  und  ich  vnll  eine  Welt  daraus  bauen, — Kant. 

How  is  it  that  we  resemble,  and  yet  diifer  from  our 
parents?  What  factors  are  at  work  during  the  union  of 
the  sperm  with  the  ovum,  to  which  union  Fol  has  applied 
the  term  "fecundation"?  Why  should  a  single  cell,  a  spore, 
derived  asexually  from  a  metazoon  or  a  metaphyton,  be 
capable  of  development  into  an  organism  with  specific 
characters?  According  to  what  laws  can  a  new. individual 
arise  by  budding  or  by  simple  fission,  and  how  can  a  part 
of  an  individual,  if  separated  artificially,  reproduce  the  whole 
organism  ? 

A  consideration  of  these  questions  leads  up  to  two 
others:  (1)  given  a  series  of  species  which  reproduce 
themselves  by  fission,  spore- formation,  and  fecundation, 
repectively,  are  we  justified  in  assuming  that  the  variability 
of  the  offspring  is  greatest  in  those  individuals  which  owe 
their  existence  to  a  sexual  process  ?  and  (2)  how  does  this 
variability  lead  to  the  recurrence  of  ancestral  traits,  to  which 
latter  phenomenon  the  name  of  Atavism  has  been  given  ? 

These  various  questions  I  shall  endeavour  to  answer  from 

^  AUo  read  before  the  Darwinian  Society,  Edinburgh,  on  9th  Noyember  1892. 
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the  Btandpomt  of  individual  oeUular  physuilogy,  and  it  ia 
therefore  neoeaaary  to  oommenoe  with  a  definition  of  the 
tenna  **  individual "  and  "  oelL" 

An  individual  I  oonaider  to  be  any  inorganic  or  organic 
aubatance^  or  group  of  aubatancea,  capable  o{  maintaining 
— ^under  definite  oonditiona — ita  apedfio  character.  The 
organie  individual  differa  from  the  inargoMo  one  in  having 
a  oompoaition  which  allowa  it  not  mily  to  maintain  ita 
specific  character  under  the  environmental  oonditiona  which 
gave  rise  to  ita  eziatencei  but  which  alao  enablea  it  to  react  on 
the  environment  in  such  a  way  that  the  latter,  by  an  unbroken 
chain  of  fermentative  actiona,  ia  made  to  paaa  into  higher 
and  higher  compounda  Such  compounda  will  ultimately, 
according  to  their  specific  chemical  conatitutiona  and  affinitieii 
give  riae  collectively  to  the  difTerent  Idnda  of  organiama. 

Thia  may  be  atated  in  other  worda,  aa  foUowa: — Tbid 
difference  between  an  inorganic  and  an  organic  individual  ia 
simply  this:  in  the  former,  the  chemical  affinity  between  cer- 
tain elements,  or  groups  of  elementa,  haa  been  aatiafied,  and  haa 
come  to  a  standstill ;  in  the  orgaDic  individual  new  chemical 
affinities  are  constantly  being  formed,  to  satisfy  which  the 
organism,  be  it  plant  or  animal,  requires  to  take  up  food.  I 
look  upon  organic  existence,  with  all  its  concurrent  pheno* 
mena,  as  the  result  of  hunger,  and  hunger  I  have,  in  a  previous 
paper,^  defined  as  "  an  unsatisfied  affinity  of  one  element  or  a 
group  of  elements  for  another  element  or  group  of  elementa" 

Such  an  organic  individual  is  known  to  us  in  its  simplest 
form  as  a  unicellular  being,  which  may  be  on  a  comparatively 
low  grade  of  evolution,  as  the  AmcBba,  or  highly  evolvBd,  as 
the  Infusoria,  as  examples  of  the  latter  I  need  only  mention 
Paramsecium  and  Vorticella,  with  their  cilia,  oral  aperture, 
and  complicated  process  of  conjugation.  But  whatever  be 
the  degree  of  evolution  which  a  unicellar  plant  (protophyton) 
or  a  unicellular  animal  (protozoon)  may  have  reached,  we 
can  always  make  out  a  differentiation  of  the  living  organic 
matter  or  plasm  (protoplasm)  into  a  number  of  "organs,"  each 
of  which  has  to  fulfil  definite  functions. 

'  Gustav  Mann,  The  Embryo-sac  of  Myosnrns — Trans.  Dot.  Soc  Edin., 
1892,  pp.  851-428. 
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jftw  behind.  Along  tlie  anterior  two-thirds  of  the  oater 
niargin  is  aiticnlated,  a  row  of  three  OBsicles  bearing  the 
upper  laniary  teeth,  and  thus  corresponding  to  the  mandibular 
internal  dentary  ossicles  on  which  I  long  ago  showed  tliat 
the  laniaries  of  the  lower  jaw  (except  the  anterior  one)  were 
borne  in  Bhuodna,  There  are  two  vomers  placed  behind 
tlie  preniaxillse,  each  of  which,  as  in  the  Oateolepidte,  bears  a 
Isi^  laniaiy  task.  As  in  the  Holoptychiidce,  lihizodantidic, 
Sft-od  Osteolepidte  in  general,  the  maxilla  proper  bears  only 
'Very  small  teeth. 


XIII.  Seredity  and  its  Bearings  on  the  PhmmieTta  of 
Atavism.  By  GuBiAV  Mann,  Esq.,  M.B.,  CM.,  Plijsio- 
logical  Laboratory,  University,  Edinburgh. 

(Bmd  IBth  Fsbnuty  1893.'} 
OtU  Tnir  Ualtrie  vnd  ieh  im'U  cine  Wtil  daraut  baven. — Kant. 

How  is  it  that  we  resemble,  and  yet  differ  from  our 
parents  T  What  factors  are  at  work  during  the  union  of 
the  sperm  with  the  ovum,  to  which  union  Fol  has  applied 
the  term  "fecundation"?  Why  should  a  single  cell,  a  spore, 
derived  asexoally  from  a  metazoon  or  a  metaphyton,  be 
capable  of  development  into  an  organism  with  specific 
characters  i  According  to  what  laws  can  a  new  individual 
arise  by  badding  or  by  simple  fission,  and  how  can  a  part 
of  an  iodividwtl,  if  separated  artificially,  reproduce  the  whole 
organism? 

A  consideration  of   these  questions  leads    up    to    two 

^^^thera;    (1)    given    a    series   of    species   which    reproduce 

^^^^^^elves    by    fission,   spore-formation,   and    fecundation, 

^^^^F4^ply,  are  we  justified  in  assuming  that  the  variability 

^^^^^knfispring  is  greatest  in  those  individuals  which  owe 

^^^^^^^Bstence  to  a  sexual  process  ?  and  (2)  how  does  this 

f  lead  to  the  recurrence  of  ancestral  traits,  to  which 

Mwmenon  the  name  of  Atavism  has  been  given  ? 

various  questions  I  shall  endeavour  to  answer  from 

i  Iwfon  tke  Dtrwinian  Socicly,  Edioburgb,  ou  Blh  Kovember  1882. 
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As  the  various  **  organs  **  of  a  cell  (vtefo  Figs.  1,  2a,  26),  we 
may  consider  the  endonacleolas»  with  its  radiating  tubes ;  the 
nucleolus;  the  nuclear'  chromatin  segments;  the  nuclear 
achromatic  matter  proper;  the  i^jtoplasm  or  plasm  found  in 
the  body  of  the  cell ;  the  attractive  sphere  with  its  central 
body,  also  known  as  the  archoplasm  and  the  centrosome; 
vacuoles;  and,  finally,  leudtes  or  plastids,  «^.,  secondary 
nuclei,  chlorophyll  corpuscles,  etc. 

We  are,  as  yet,  &r  from  understanding  definitely  what 
functions  each  of  these  various  organs  of  a  cell  has  to  fiolfil ; 
still  a  sufficient  number  of  facts  has  been  established  to 
enable  us  to  say  something  definite  regarding  the  fimotions 
of  the  nucleus.  In  a  previous  paper,^  and  also  in  the 
"Proceedings"  of  the  Biological  Section  of  the  British 
Association,  1892,  I  have  given  a  short  summary  of  &ets 
observed  by  other  investigators  and  by  myself,  which  have 
.led  me  to  the  conclusion  that  the  chromatin  segments  of 
the  nucleus  are  organs  consisting  of  an  essential  adhvomatie 
framework,  in  the  interstices  of  which  partides  of  food- 
material  are  being  elaborated,  and  that  the  stainability  of 
these  segments  depends  on  the  presence  of  the  nutritive 
matters  in  question.  To  put  it  differently,  the  chromatic 
element  of  the  nucleus,  which  is  so  highly  esteemed  by 
most  histologists,  and  which  Strasburger,  de  Vries,  the  two 
Hertwigs,  Weismann,  etc.,  consider  to  be  the  ideal  heredi- 
tary substance,  is  nothing  but  a  supply  of  food  on  its  road 
towards  conversion  into  the  various  achromatic  plasms, 
which  latter  form  the  essential  bases  of  the  different  organs. 

The  nucleolus  I  hold  to  be  either  an  organ  for  the  further 
transformation  of  ''nuclear''  chromatic  food-substances,  or 
simply  a  storehouse  for  material  elaborated  by  the  nucleu& 

My  views  are  based  on  the  following  observations : — 

(1)  Both  nuclei  and  nucleoli  tend  to  occupy  that  part 
of  the  cell  which  is  nearest  to  the  supply  of  food,  as  readily 
demonstrated  in  the  vegetable  kingdom  in  the  sporangia 
of  Tmesipteris,  Selaginella,  and  all  Angiosperms,  eta,  and 
as  seen  in  the  animal  kingdom  in  the  ganglion  cells  of  the 

*  Gastav  Mann,  The  Embryo-sac  of  Myosurna— Trans.   Bot.  Soc.  Edin., 
1892,  pp.  851-428. 
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retina  of  the  Salamander,  in  the  alimentary  canal  of 
the  same  animal,  daring  the  early  development  of  the 
chicky  etc. 

(2)  On  the  staining  reactions  of  nuclei  and  nucleoli 
during  the  various  phases  of  cell-life,  as  seen  in  the  ac- 
companying table.^ 


Cell. 

Nucleus. 

Nucleolus. 

Daring  "reat,"  ».«.,  not  diTiding, 

Bine. 

Red. 

During  diviiioD,  .... 

Bed. 

Colourieas. 

During  Beneecence, 

Red. 

Red. 

In  the  OYun,        .... 

Blue-red. 

Red. 

In  the  spennatozoon,   . 

Blue. 

Not  demonstrable. 

In  fangi, 

Red. 

(?) 

The  following  explanation  is  ofifered :  "  We  must  suppose 
that  the  new  material  which  is  first  conveyed  to  the  nucleus 
will  take  on  a  blue  stain,  and  that  this  cyanophilous  substance 
is  converted  in  the  nucleus  into  an  erythrophilous  material, 
which  latter  is  then  carried  to  the  nucleolus,  because,  during 
senescence,  division  and  other  conditions  (at  maturity  of 
the  ovum),  when  the  cell  may  be  supposed  to  be  less 
actively  assimilating  food-materials  from  without,  we  have, 
invariably,  a  red  coloration  taken  on  by  the  nuclear  chromatin. 
This  supposition  would  also  explain  why  the  spermatozoon, 
owing  to  its  great  activity,  is  not  able  to  lay  up  a  store  of 
elaborated  material,  and  therefore  why  it  should  stain  blue ; 

^  Differential  nucleolar  staining  was  first  put  on  record  by  Guignard  in 
18S5  (Ann.  Sci.  Nat,  s^r.  6,  t.  xx.,  p.  818).  Flemming  demonstrated  this 
fact,  howeyer,  in  1884  at  the  Copenhagen  Medical  Congross,  as  ho  states  in 
his  latest  paper:  None  Beitriige  z.  Kennt.  d.  Zelle,  24th  April  1891  (Arch. 
Mikr.  Anat.,  xxzyiL,  p.  697);  vide  also  Hermann  in  April  1889  (Arch.  Mikr. 
Anat.,  xxxiv.,  p.  60);  and  G.  Mann's  paper,  January  1891  (Trans.  Bot.  Sec. 
Edin.).  L.  Anerbach  first  iK>inted  out  the  dilTorences  between  the  nuclei 
of  male  and  female  reproductive  organs  in  Cyprimis^  Esox,  Triton^  liana, 
Laeerta,  and  Oallus-^,  B.  K.  Preuss.  Akad.  Wiss.,  1891,  p.  713.  F.  Rosen 
confirmed  Anerbach 's  observations  for  monocotyledonous  plants,  and  also 
pointed  out  the  staining  reactions  of  the  nuclei  in  fuugi.  Paul  Schott- 
lander  confirmed  them  for  Cryptogams  (Bericht.  d.  Deutsch.  Bot.  Gescll., 
1892,  p.  27). 
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and  why  Fungi,  which  live  on  organic  material^  ie.,  on  already 
elaborated  matter,  have  so  great  an  affinity  for  the  red  or 
acid  dyes. 

To  the  endonudeolus  with  its  fibres,  and  to' the  attractive 
sphere  with  its  corpuscle,  I  had  attributed  trophic  functions 
in  my  last  paper,  but  M.  Heidenhain's  *  researches  have 
since  shown  that  the  centrosome  may  be  looked  upon 
as  a  centre  for  locomotion,  as  in  the  white  blood-corpuscles 
of  the  Salamander  delicate  threads,  which  are  apparently 
contractile  fibrils,  can  be  traced  from  the  corpusde  to  the 
very  periphery  of  the  celL  We  know  further,  aince  v. 
Beneden's  and  Neyt's  researches,  that  during  division  of 
the  cell — when  the  fibres  proceeding  from  the  corpusde  are 
most  readily  seen— these  corpusdes  are  the  active  agents 
bringing  about  a  separation  of  the  chromatin  segments,  which 
have  previously  undergone  either  a  longitudinal  or  a  trans- 
verse division. 

To  the  endonudeolus  I  can  also  no  longer  attribute  trophic 
functions,  as  I  now  believe  it  to  be  not  a  centre  comparable 
to  the  nervous  system  of  higher  organisms,  but  rather  a 
space  from  which  channels  pass  in  various  directions,  these 
channels  serving  for  the  distribution  of  elaborated  and  easily 
assimilable  materials. 

Of  the  various  organs  of  the  cell,  none  are  better  known 
than  the  chlorophyll  granules  or  chloroplasts.  We  know 
that  they  are  concerned  in  the  production  of  starch,  that 
light  is  essential  for  this  process,  as  is  also,  in  all  probability, 
iron,  etc. ;  but  I  cannot  now  enter  more  fully  into  a  descrip- 
tion of  the  various  cell  organs.  What  I  have  stated  will  be 
sufficient  to  show  that  a  cell  is  a  highly  organised  individual, 
and  not  a  bag  containing  an  "  emulsion  "  of  protoplasm,  as 
some  still  fondly  believe,  who,  ignorant  of  histological 
methods,  explain  all  microscopic  appearances  as  artefacts, 
and  who  taunt  the  histologist  by  exclaiming :  You  can't "  fix  " 
protoplasm ! 

The  working  of  the  cellular  machine  I  cannot  illustrate 
iKjtter  than  by  referring  to   the   views   of   Max  Verwom,* 

^  V.  KJ»lli(tk<T's  Fi'stsclirift,  AViirzl»ur^',  l.s9li. 

-  Mjix  VorworD,  Arch.  f.  riiysiol.,  vol.  r»l.  pp.  1-118, 
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who  published  an  exhaustive  account  of  his  experimental 
researches  on  Infusoria — researches  specially  undertaken  to 
throw  light  on  the  functions  of  the  nucleus.  This  author  has 
arrived  at  the  following  conclusions: — "The  physiological 
significance  of  the  nucleus  \s  dependent  only  on  its  relations 
to  metabolic  changes  occurring  in  other  parts  of  the  cell  It 
influences  the  functions  of  the  cell  only  by  the  part  it  plays 
in  the  metabolism  of  the  cell,  and  only  hereby  does  it  take 
an  active  part  in  the  phenomena  of  cell-life."  "  A  nucleus 
cannot  exist  without  its  protoplasm,  nor  can  the  protoplasm 
exist  without  its  nucleus — they  are  both  mutually  inter- 
dependent." 

Verwom  illustrates  his  view  by  the  accompanying  figure, 
which  represents  a  cell  with  its  nucleus.  Each  arrow  indi- 
cates a  set  of  nutri- 
tive materials  in  pro- 
cess of  metabolism. 
The  cell  receives  a 
number  of  materials 
from  without,  a  por- 
tion of  which  (a)  is 
acted  upon  by  the  cell 
protoplasm;  analytic 
andsyntheticchanges 
are  brought  about 
which  lead  to  a 
part  of  the  absorbed 
material  being  got 
rid  of  as  effete 
matter  (i),  while  the  remaining  portion  is  partly  made  use 
^of  by  the  cell-plasm  (c),  and  partly  conveyed  to  the 
nucleus  (d).  The  nucleus  is  represented  as  further  receiving 
certain  substances  from  the  exterior,  which  pass  unchanged 
through  the  cell-plasm  (c).  Those  substances  {d  and  e) 
which  reach  the  nucleus,  in  their  turn  undergo  metabolic 
changes — ^they  are  partly  made  use  of  by  the  nucleus 
itself  (5),  partly  handed  over  to  the  cell-plasm  (A),  and  partly 
removed  as  effete  matter  (/). 

The  diagram  fully  illustrates  the  conce]^tions  of  Verwom, 


Fig.  3. 

Fig.    3. — Diagram   of  cellular   inetaboliBm. 
(After  Max  Verwom. ) 


and  his  views  I  endorse.  There  exists  in  each  oell  an 
intimate  relationship  not  only  between  the  nnoIeiiB  and  its 
protoplasm,  but  also  between  all  the  organs  of  a  osU;  and 
as  long  as  this  rdationahip  is  not  broken,  and  as  long  as 
the  equilibrium  between  the  various  organs  is  not  npaet^ 
so  long  will  the  ceU  be  able  to  live  b^l  individual  and 
immortal  lifa 

Theoretically,  a  happy  state  such  as  that  just  depicted  is 
conceivable ;  in  nature  it  does  not  oocuc  No  individnal  is 
immortal,  for  the  very  existence  of  a  cell  depends  on  a 
perpetual  change  of  lower  (inorganic)  into  hi^^ier  (oiganio) 
chemical  compounds ;  and  if  the  term  individual  be  g^ven  to 
such  a  chain  of  progressive  metamorphoses  ooonrring  within 
the  definite  organs  of  a  cell,  any  cause  leading  to  a  diiraption 
of  the  normal  processes  must  also  lead  to  a  loM  oC  that 
particular  individuality.  Thus  a  cell  which  either  andstgoes 
division,  or  which  fuses  with  another  cell  in  the  act  of 
fecundation,  loses  its  individuality,  though  the  ohemiflal 
constitution  of  the  various  pksmata  occurring  in  the  oell  is 
preserved,  and  thus  the  perpetuatiou  of  the  species  ensured. 

Let  me  repeat,  that  a  cell  will  not  divide  or  fuse  with 
another  cell  as  long  as  the  equilibrium  between  its  various 
organs  can  be  preserved,  i.e.j  as  long  as  its  individuality  ia 
not  threatened. 

After  this  short  sketch  of  cellular  physiology,  let  us  con- 
sider how  parental  traits  are  propagated. 

In  a  unicellular  organism,  as  represented  by  Verwom's 
figure,  we  have  to  deal  with  an  individual  relying  on  its 
own  resources,  and  living  an  existence  which  is  independent 
of  other  representatives  of  its  own  species.  It  is  not  difficult 
to  understand  how  such  an  organism  is  able  to  propagate  it^ 
specific  characters  either  by  budding,  as  in  the  yeast,  or  by 
ordinary  division  (amitotic  and  mitotic),  as  in  the  case  of 
Amoebae  and  white  blood-corpuscles,  provided  that  during 
budding  or  cell  division  all  those  organs  are  handed  on 
which  are  necessary  for  the  maintenance  of  the  individual 
in  question ;  and  we  know  for  certain  that  during  budding 
and  division  the  various  cell  organs  are  indeed  handed 
on.    An  artificial  division  of  such  unicellu^Ia^r  or^ganisma  ia 
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theoretically  also  possible  if  it  be  conducted  in  such  a 
way  as  to  ensure  the  presence  of  the  same  set  of  organs 
in  each  fragment 

The  sexual  propagation  of  unicellular  individuals  is  also 
not  difiBcult  to  understand,  for  it  depends  on  the  transmission 
of  cell  organs  derived  from  two  distinct  and  individual  cells ; 
the  smaller,  more  active,  and  starving  one  being  the  male 
cell ;  while  the  larger,  less  active,  and  overfed  one  is  termed 
the  female  cell. 

That  which  is  so  difficult  to  understand  in  fecundation  is 
the  associated  reduction  in  the  number  of  cell  organs.  Thus 
in  Spirogyra  nitida  each  cell  possesses  four  spirally  twisted 
chlorophyll-bands,  the  fate  of  which,  in  conjugating  cells,  is 
highly  interesting.  The  contents  of  one  cell  pass  by  a 
bridge-like  junction  into  another  cell ;  then  a  fusion  of  the 
nuclei  occurs  analogous  to  that  of  other  sexual  cells,  but 
four  out  of  the  eight  chlorophyll-bands  soon  degenerate  and 
become  used  by  the  newly-formed  cell  or  zygote,  which  in 
this  way  maintains  the  normal  number  of  four  bands.  It 
is  important  to  note,  that  the  four  bands  which  disappear 
always  belong  to  the  active  or  male  cell,  and  this  fact  seems 
to  me  a  further  proof  of  the  correctness  of  my  hypothesis, 
that  fecundation  consists  in  the  union  of  a  starved  cell  with 
an  over-fed  one.^  The  starved  or  male  cell  in  the  instance 
under  consideration,  is  the  result  of  the  inefficiency  with 
which  the  chlorophyll-bands  perform  their  function  of  pro- 
viding the  cell  with  carbohydrates. 

Spirogyra  is  thus  an  example  of  the  fact  that  in  an 
offspring  the  various  organs  derived  from  two  distinct  cells 
rearrange  themselves  so  as  to  fulfil  their  physiological  function 
to  the  greatest  mtUtuil  advantage. 

Amongst  other  cell  organs  transmitted  from  parent  to 
offspring  must  be  mentioned  the  attractive  spheres  and  their 
corpuscles,  the  nuclear  achromatin  (both  the  darker  peripheral 
and  the  paler  perinucleolar  parts,  distinguished  by  Frommann), 
the  nuclear  chromatin  segments,  the  nucleoli  and  endo- 
nucleoli 

*  G.  Mann,  The  Embryo-sac  of  Myosiincs  minimus^  a  coll  study.     With  two 
pUtet.— Trans.  Bot.  Soc.  £din.,  1892,  p.  899-424. 
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Fol,  V.  Beneden,  Boveri,  Guignaxd,  and  others^  have 
established,  for  both  animal  and  Y^;etable  ceUs,  the  fact, 
that  daring  fecundation  the  paternal  and  maternal  attractiTe 
spheres  play  an  important  rdle,  especially  in  bringtog  about 
an  equal  division  of  the  two  sets  of  organs  deriyed  from  the 
father  and  mother  respectively.  How  this  is  possible  we 
may  learn  from  the  observations  of  Fol  and  Guignard,  who 
found  that  a  union  of  paternal  and  matemal  attnuitive 
spheres  takes  place  during  fecundation.  Given  then,  firstly, 
a  set  of  "  male  "  and  ''  female  "  attractive  spheres ;  secondly, 
an  affinity  of  each  sphere  for  its  own  male  or  female 
nuclear  elements ;  thirdly,  a  union  (not  futum  !)  of  the  two 
sets  of  spheres  derived  firom  the  sperm  and  ovum ;  fimithly, 
a  division  of  the  newly-formed  sphere  ("  zygote  sphere  "^  in 
such  a  way  that  each  daughter-sphere  reoeiveB  its  ah|ffe  of 
maternal  and  paternal  elements, — it  then  follows  that  on 
division  of  the  ^  zygote  "  nucleus  {Furchwi^gskem^  Hertwig), 
formed  by  the  fusion  of  the  paternal  and  matemal  half  unolei 
(demi-nuclei),  ^the  nuclear  segments  will  be  divided  in  an 
equal  manner  between  the  two  daughter-attractive  sphere& 

I  need  hardly  mention  that  the  distribution  of  the  nuclear 
segments  will  take  place  in  quite  an  analogous  manner  in 
those  cases  where  the  two  (iemi-nuclei  do  not  pass  through 
the  stage  of  a  "  zygote  "  nucleus,  but  where  they  participate 
at  once  in  the  formation  of  the  first  division  spindle 
(Furcfiinigsspindel,  Hcrtwig),  as,  c.(/,,  in  Ascaris  megalo- 
cephala.  But  to  this  difl'erent  behaviour  of  the  sperm  and 
egg  demi-nuclei  I  have  to  return  afterwards,  for  as  yet  I 
have  spoken  of  demi-nuclei  without  explaining  how  they 
arise. 

In  animals  and  plants,  in  the  lowest  as  well  as  the  highest, 
we  find  that  cells  which  are  going  to  become  sexual  cells, 
pass  through  a  certain  stage,  after  which  they  will  give  rise, 
by  a  thrice  repeated  division,  to  eight  sexual  cells,  and  there- 
fore we  may  call  this  stage  that  of  the  grandmother-ceiUa. 
If,  now,  a  grandmother-cell  possesses  a  nucleus  with  four 
chromatin  segments,  these  are  found  to  split  longitudinally, 
and  thus  to  form  eight  segments,  four  of  which  go  to  either 

'  For  Literature,  inde  my  jNiper  ou  tlio  Eiubryu-bac  of  MyoBuruB,  «tc. 
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mo^Aer-nucleus.    The  two  mother-cells,  by  a  similar  division, 
give  rise  to  four  dwaghter-QeMs. 

Each  daughter-cell,  however,  which  is  going  to  become 
the  mother-cell  of  two  sexual  cells,  does  not  undergo 
division  in  the  usual  manner,  t.e.,  its  nuclear  segments  do  not 
undergo  a  preliminary  division,  but  are  simply  distributed 
between  the  two  sex  cells,  each  of  which  will  therefore 
receive  only  two  segments.  This  reduction  in  the  number 
of  chromatin  segments  is  characteristic  of  sex  cells,  and  as, 
further,  the  reduction  is  always  equal  to  half  the  number  of 
segments  found  during  the  non-sexual  condition,  it  is  justi- 
fiable to  call  the  nuclei  of  sex  cells,  half  or  demi-nucleL 

A  grandmother-cell  will  thus  always  give  rise  to  eight  sex 
cells,  but  the  fate  of  these  latter  will  depend  on  whether 
they  are  to  become  male  or  female  cells.  If  they  are  to  be 
male  cells,  all  the  eight  will,  as  a  rule,  attain  maturity,  while, 
if  the  grandmother-cell  give  rise  to  an  egg,  only  one  cell 
is  fully  developed,  the  ovum  proper,  while  the  three  others 
are  non- functional,  and  are  termed  the  polar  vesicles  or 
RiMungskorper, 

That  only  one-half  the  number  of  the  chromatin  segments 
found  during  the  non-sexual  condition  is  handed  on  from  both 
parents  is  a  well-established  fact ;  and  I  only  wish  that  as 
sound  an  explanation  could  be  offered,  but  as  yet  we  are  not 
able  to  do  so.  All  teleological  considerations,  such  as  those 
offered  by  Weismann,  have,  of  course,  to  be  put  aside.  A 
sperm-nucleus  or  an  egg-nucleus  does  not  get  rid  of  one-half 
the  number  of  its  segments  to  prevent  overcrowding  of 
ancestral  qualities  or  predispositions,  and  at  the  same  time 
to  make  room  for  the  nuclear  segments  of  the  other  sex.  We 
must  rather  look  out  for  some  phase  in  the  life-history  of 
lower  unicellular  organisms  in  which  a  reduction  of  nuclear 
segments  is  found  quite  apart  from  any  sexual  act,  e.g., 
perhaps  during  the  zoospore  stage,  for  I  believe  that  fecunda- 
tion is  only  a  secondary  adaptation  between  cells,  the  organs 
of  which  have  become  reduced  in  number  or  efficiency  by 
some  intrinsic  or  extrinsic  factor  which  is  detrimental  to  the 
normal  existence  of  cell-life.  As  such  a  factor  we  might 
consider  any  cause  leading  to  diminished  metabolic  changes 
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within  a  cell;  thus  the  amount  of  available  food-material 
may  diminish,  or  the  ease  with  which  food  ia  absorbed 
may  be  interfered  with. 

Thus  a  cell  containing  two  attractiye  spheres,  and  a  nnolens 
with  four  nuclear  chromatin  segments,  would  have  greater 
difficulty  in  obtaining  and  absorbing  food  than  a  oell  with 
only  one  sphere  and  a  nucleus  with  two  s^ginentSp  beoanae  of 
the  well-known  principle  first  applied  to  Biology  by  Leaokazt 
and  Spencer,  that  the  surface  of  a  growing  spharioal  cell 
increases  as  the  square,  while  the  contents  increase  aa  the 
cube  of  the  radius. 

We  haye  thus  far  seen  that  '*cell  organs'*  such  aa  cUoio- 
phyll-bands,  attractive  spheres  with  their  central  ooEpQaolea^ 
and  chromatin  segments,  are  transmitted  fromi  paienfe  to 
ofbpring,  but  that  also  the  general  cell-plasm  and  the 
nuclear  achromatins,  nucleoli  and  endonuoleoli,  an  tnna- 
mitted  I  have  fidly  proved  for  the  conjugating  cells  within 
the  Embryo-sac  of  Angiosperms,  ceUs  which  give  ziae  ta  the 
primaiy  endosperm  nucleua  The  stages  in  the  fannatioii  dL 
the  latter  in  Myosurus  minimus  may  be  summed  up  thus  :-* 

1.  Amoeboid  movements  of  the  cell-plasmata  of  the  two 

primordial  {Lc,  naked)  cells,  leading  to  conjugation  of 
the  cell-plasmata. 

2.  Approximation  of  nuclei  and  formation  of  paranucleoli  or 

accessory  nucleoli,  which  probably  undeigo  degene- 
ration, 

3.  Flattening  of  nuclei  on  contact,  and  absorption  of  inter- 

vening nuclear  membrane. 

4.  Conjugation  of  nuclei  (union  of  the  various  contents  of 

both  nuclei). 

5.  Approximation  of  nucleoli  (due  to  contractile  action  of 

threads  within  the  nucleus  ?). 

6.  Conjugation  of  nucleoli  (and  in  all  probability   of  the 

endonucleoli).     Casting  off  of  (male  ?)  nucleolar  bag. 

What  is  of  special  interest  in  this  fecundation  is  not  the 
mere  transmission  of  nucleoli,  but  the  fact  that  we  should 
meet  with  not  only  a  reduction  in  the  number  of  chromatin 
segments,  but  also   with   a  diminution  in  the  amount  of 
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nucleolar  matter,  as  the  latter,  especially  in  the  ovum,  gives 
rise  to  a  number  of  paranucleoH  or  accessory  nucleoli,  which 
gradually  lose  their  chromatin,  leave  the  nucleus  by  passing 
through  the  nuclear  membrane,  and  then  become  ultimately 
absorbed.  Again,  the  remarkable  fact  of  the  nucleolar 
membrane  of  the  "  male  "  nucleolus  being  shed,  reminds  us 
of  the  fate  of  the  four  "  male  "  chloropbyll-banda  in  the 
zygote  of  Spirogyra  nitida. 

How  great  the  activity  of  eudonucleoli  is,  may  also  be 
gathered  from  my  paper,  but  now  I  must  restrict  myself  by 
returning  to  a  consideration  of  how  the  "  male  "  and  "  female  " 
demi-nuclei  behave  during  fecundation.  1  slated  above 
(p.  I'M)  that  there  may  be  either  a  union  of  the  two  demi- 
nuclei  to  form  a  resting  nucleus  ("  zygote "  nucleus  or 
Furehungskeni.),  or  that  the  nuclear  contents  may  take  part 
directly  in  the  formation  of  the  nuclear  spindle  {Farchnngs- 
spindel).  In  the  latter  caae  the  attractive  spheres  exert 
their  influence  at  once,  while  in  the  former  case  the  zygote 
remains  dormant  for  a  time,  in  some  instances  probably 
because  of  want  of  nourishment,  e.g.,  the  primary  endosperm 
nucleus  of  Angiosperms  remains  quiescent  liU  an  extra 
supply  oi'  nourishment  is  conveyed  to  the  ovule  as  the  result 
of  the  irritation  set  up  by  the  fecundation  of  the  ovum. 
At  any  rate,  I  should  conclude  theoretically  that  the  zygote 
eannol  undergo  division  till  an  equilibrium  between  the  materwd 
and  the  paternal  "cell  organs  "  has  been  established;  and  this 
balance  I  stated  in  my  last  paper  to  be  brought  about  thus  : 
the  starving  cell  organs  of  the  male  cell  feed  on  the 
surplus  nourishment  stored  up  in  tlie  female  cell,  and  in 
consequence  they  increase  in  size  till  they  are  quite  as  large 
as  the  female  organs,  an  observation  readily  demonstrated  in 
the  Embryo-sac  of  Angiosperms,  in  which  the  small  spindle- 
ehaped  male  nucleus  derived  from  the  pollen-tube  ultimately 
becomes  of  the  same  size  aa  the  large  globular  female  nucleus. 
During  this  stage  of  fecundation,  then,  the  male  ceU  must 
be  looked  upon  as  truly  parasitic  in  its  habit,  and  it  is 
this  very  parasitism  which  reduces  the  available  amount  of 
nourishment  in  the  ovum,  and  which  calls  forth  the  activities 
of  the  female  cell  oi-gaiis.     The  latter  find  themselves  passing 
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from  abundance  to  privation,  while .  the  male  organs  are 
transplanted  in  a  starving  condition  into  the  midst  of  exactly 
that  kind  of  nourishment  which  they  will  have  the  least 
difficulty  of  assimilating,  because  it  was  formed  bj  an  indi- 
vidual of  the  same  species. 

Sooner  or  later  the  *'  directly "  available  noniishment  is 
used  up,  and  the  activities  of  both  the  male  and  fiBmale 
organs  will  be  called  forth  to  the  same  extent ;  their  union 
results,  and  the  new  combination  of  organs  leads  to  a  special 
activity,  to  the  division  of  the  cell 

By  the  above  condensed  account  of  the  phenomena  of 
fecundation,  I  wanted  to  show  that — 

(1)  In  an  offspring  cUl  "cell  organs*'  are  directly  transmitted ; 

(2)  These  organs  will  tend  to  rearrange  themselves  in  such  a 

way  as  to  give  the  ofiGapring  the  same  oiganisation  as 
that  possessed  by  either  parent 

With  these  two  premises  it  is  not  difficult  to  see  why  an 
offspring  resembles  its  parents,  for  both  progenitors  and 
descendants  have  the  same  organic  constitution,  which  forces 
theui  to  exhibit  the  same  phenomena  during  life.  Why  the 
offspring  may  diHer  from  its  ancestors  is  another  question, 
and  this  I  shall  attempt  to  explain  afterwards  when  alluding 
to  the  higher  forms  of  organic  existence. 

The  Organisation  of  Metazoa  and  Mktaphyta. 

As  we  ascend  the  scale  of  life  we  meet  with  species 
consisting  of  more  than  one  cell ;  fi-om  Protozoa  and  Proto- 
phyta  we  pass  on  to  Metazoa  and  Metaphyta ;  but  what 
factors  played  a  part  in  bringing  about  this  evolution  is  one 
of  the  most  difficult  problems  a  biologist  can  encounter.  I 
am  fully  aware  of  the  imiK)ssibility  of  settling  this  question, 
but  I  hope  that  the  suggestion  I  am  about  to  ofifer  may  bring 
us  a  step  nearer  the  solution. 

We  saw  how  complicated  an  organisation  belongs  even 
to  the  lowest  forms  of  life,  and  that  the  various  organs  in 
individual  cells  occur  in  multiple  numbers,  c.y.,  the  chromatin 
»egmeuts  of  the  nucleus  are  at  least  two  in  number,  as  in 


Heredity  and  its  Beariivjs  on  Atavism,  loO 

Ascaris ;  while  in  some  cases  they  may  number  a  hundred 
or  even  more.  If  now  an  organism  possess,  say,  several 
chromatin  s^ments,  and  if  it  undergo  evolution,  it  is  con- 
ceivable that  the  metabolism  may  become  evolved  along  such 
divergent  lines  that  the  proper  performance  of  all  the 
functions  by  each  single  segment  becomes  difficult  if  not 
impossible.  Further,  as  the  various  segments  in  a  nucleus 
are  not  under  conditions  identically  the  same,  I  infer  that 
each  segment  will  evolve  along  such  lines  as  are  facilitated 
by  its  relative  position  in  the  organism. 

Thus  we  would  be  dealing  with  the  following  factors ; — 

1.  A  unicellular  organism  possessing  several  nuclear  seg- 

ments, each   of    which    fulfils    functions  somewhat 
different  from  those  performed  by  the  other  s^ments. 

2.  A  division  of  functions  between  the  various  segments, 

allowing  progressive  or  evolutionary  changes  to  take 
place  more  readily  m  each  segment. 

3.  The    sum    total  of    metabolism  raised    in  the   nuclear 

s^ments. 

4.  Corresponding  evolutionary  changes  in  all  the  other  cell 

organs. 

5.  The  cell-metabolism  rendered  more  and  more  complicated 

Given  such  a  cell  with  a  very  complicated  organisation, 
and  with  its  various  plasmata  consisting  of  comparatively 
unstable  compounds  ready  to  undergo  further  evolution,  we 
can  understand  how  a  division  into  two  equally  organised 
daughter-cells  will  become  gradually  more  and  more  difficult, 
and  ultimately  impossible.  The  unicellular  organism  must 
therefore  give  rise  to  two  daughter-cells  which  differ  in  some 
respects  from  one  another,  and  the  fate  of  the  latter  I  can 
perhaps  best  explain  with  the  aid  of  Verworn's  figure 
(p.  131). 

If  a  cell  X  divide  into  two  cells  A  and  B,  of  which 
the  cell  A  is  especially  abundant  in  "  nuclear  "  matter,  while 
the  cell  B  is  rich  in  cell-plasm,  it  is  evident  that  both  cells 
will  metabolise  materials,  essential  to  the  life  of  each  cell, 
but  in  varying  quantities.  The  cell  A,  rich  in  "  nuclear  " 
matter,  will  especially   elaborate  the  substances  s  and  A, 
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while  the  cell  B,  rich  in  cell-plasm,  will  form  propoHaonally 
laiger  amounts  of  the  substances  c  and  d.  We  know  foither, 
from  my  leseaiches  on  the  "  Embiyo-sao  of  AngiospenDsT 
that  each  danghter^cell  commences  to  feed  a  long  time  befovs 
separation  from  its  sister-cell  has  taken  places  and  fherafixre 
there  is  nothing  to  hinder  a  ready  interchange  of  sabatanoes 
between  the  two  daughter-cells  A  and  R  This  interchange 
being  of  direct  benefit  to  both  individuals,  will  tend  to  prevent 
a  complete  separation  of  the  cells  A  and  B;  thus  a  nui^lnUy 
organism  will  become  a  two-celled  one,  and  by  a  repetition 
of  the  process  just  suggested,  we  may  derive  the  higher 
multicellular  oiganisms  from  originally  iniifmllnlftii  qoul 


What  constitutes  iNDiviBUALmr  axoho  Mkabda? 

We  bogan  our  consideration  of  unicellular  cvganisms 
by  defining  the  terms  "  individual ''  and  **  cell,'*  and  it  was 
found  that  these  two  terms  were  co-extensive  amongwt 
Protozoa  and  Protophyta ;  but  amongst  beings  oonsisting  of 

more  than  one  cell,  a  new  definition  of  the  term  individual 
is  required.  Why  then  is  a  Hydra,  a  Starfish,  or  a  Begonia 
plant  termed  an  individual,  and  how  is  it  that  parts  of  these 
organisms  may  give  rise,  under  certain  conditions,  to  new  and 
entire  beings,  which  are  in  all  respects  identical  with  the 
respective  mother  individual  ? 

I  endeavoured  to  show  that  a  multicellular  condition  is 
the  outcome  of  evolved  metabolism,  and  we  may  therefore 
define  a  multicellular  individual  as  a  being  in  which  the 
various  processes  necessary  for  life  are  distributed  amongst  a 
collection  of  cells,  instead  of  being  performed  by  the  various 
organs  of  a  single  cell.  Thus  if  we  represent  in  a  protozoan 
individual  the  functions  of  the  various  cell  organs  and  their 
equilibrium  by  the  letters  a  +  B  +  c,  then  in  a  Metazoon  con- 
sisting of  three  cells,  an  ideal  division  of  labour  might  be 
shown  thus :  Abg  +  aBc  +  abC,  the  capital  letter  standing  for 
the  special  function  performed  by  each  ceU.  Further, 
should  a  Meteizoon  have  the  same  functions,  but  consist  of 
more  than  three  cells,  then  we  would  have  to  write: 
(Abc)**  +  (aBc)°  +  (ABC)^      In    this   latter    case    we    must 
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also  bear  in  mind  the  anatomical  arrangement  of  gronps 
of  cellfl  differing  in  their  functions,  e.g.,  are  we  dealing 
with  a  concentric  arrangement  as  in  the  Hydra,  in  which 
the  ectoderm,  the  mesogloea,  and  the  endoderm  are  placed 
one  within  the  other;  or  have  we  a  bilateral,  a  dorso- ventral, 
or  an  antero>  posterior  grouping  ? 

Apart  from  this  primary  arrangement  of  tissues,  we  may 
have  a  secondary  organisation,  for  we  may  find  the  same 
anatomical  distribution  of  all  the  organs  in  different  parts 
of  the  same  individual,  e.g.,  in  the  Starfish,  with  its 
pentaradial  system,  each  arm  with  its  corresponding  part 
of  the  disc  resembles  its  neighbour;  in  plants,  6.^.,  Begonia, 
the  tissue  uf  each  leaf  is  divided  into  a  dermatogen,  a 
periblem,  and  a  plerome. 

Finally,  some  of  the  organs  of  a  multicellular  being  may 
occur  in  multiple  number,  while  other  organs  are  only  found 
singly,  thus  the  segmental  organs  of  a  worm  and  the  eyes  of 
vertebrates  are  bilateral,  while  there  is,  apparently,  only  one 
ventral  gi^igliated  chain  in  the  former,  only  one  heart  in 
the  latter. 

The  bearing  of  these  facts  on  Heredity  will  become 
evident  immediately. 

If  a  Hydra,  a  Starfish,  or  a  Begonia  plant  be  individuals, 
how  is  it  that  parts  of  these  organisms  may  give  rise,  under 
certain  conditions,  to  new  and  entire  individuals  ?  for  if  the 
arm  of  a  Starfish,  with  its  corresponding  portion  of  disc,  be 
cut  off,  Uiis  arm  is  found  to  have  the  power  of  developing 
into  a  complete  individual  If  a  Hydra  be  divided  into 
several  fragments,  each  of  these  may  give  rise  to  a  complete 
Hydra ;  again,  portions  of  Begonia  leaves  are  daily  used  for 
propagating  this  plant. 

An  explanation  of  this  propagation  of  individuals  must 
account  for  two  facts,  nsnaelj,  firstly,  how  is  it  that  a  portion 
of  a  mother-individuum  can  live  after  being  separated 
artificially,  and  secondly,  why  should  the  fragment  assume 
the  shape  of  the  mother-individuum,  e.g,,  why  can  an  arm 
of  a  St6u:fish  live  by  itself,  and  why  does  it  give  rise  to  four 
other  arms,  thus  re-establishing  the  pentaradial  form  ? 

We  saw  above  that  each  arm  of  the  Starfish  contains  all 
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the  organs  essential  for  maintaining  an.  individnal,  and  as 
these  organs  can  elaborate  food  independently  of  the  presence 
of  the  corresponding  organs  in  the  other  four  anns,  it  is  not 
difficult  to  see  why  one  arm  may  oonfeinne  to  li^e.  Why 
it  forms  four  other  arms  is,  howeyer,  a  question  I  cannot, 
as  yet,  attempt  to  answer. 

Hydra  and  Begonia,  for  reasons  similar  to  those  advanced 
for  the  Starfish,  are,  on  being  out  into  fragments,  capable  of 
giving  rise  to  seveml  individnals ;  provided  that  eaeh  ol  these 
contains  all  the  tissue  elements,  and  that^  in  addition,  eaob  be 
protected  by  a  certain  bulk  from  detrimental  environmental 
conditions;  which  latter  may  overcome  a  small  aggregation  of 
cells  more  readily  than  a  large  one. 

Such  an  organism,  allowing  of  a  division  of  the  mother- 
individuom  into  a  number  of  daughter-individna^  may  be 
said  to  be  built  up  of  ''potential**  individuals  Eadi 
"potential*'  individual  being  an  aggregation  of  cells  that  would 
be  able,  under  normal  environmental  conditioiis,  to  survive 
and  to  give  rise  to  an  individual  like  the  motiier : — and  this 
latter  might  be  termed  a  "  real "  or  *'  actual "  individuum. 

Such  "  potential "  individuals  inherit  the  characters  of  the 
actual  or  "real"  individual,  by  receiving  all  the  tissue 
elements  of  the  latter.  It  is  different,  however,  when  an 
individuum  propagates  itself  on  its  own  account. 

A  Metazoon  consisting  of  three  cells,  which  diflTer  in  their 
functions  (Abc  +  aBc  +  abC),  cannot  reproduce  its  kind  by 
budding  off  a  single  cell,  for  the  bud  would  have  to  be 
derived  from  a  cell,  in  which  division  of  labour  has  produced 
the  special  development  of  an  organ,  and  such  a  cell,  if  really 
budded  off,  could  not  perform  its  physiological  functions 
under  ordinary  environmental  conditions.  Theoretically, 
such  a  bud  could  only  live  if  it  lost  the  special  function 
acquired  by  its  mother-cell — or  if  the  environment  was 
changed.  That  such  a  Metazoon  could  give  rise  to  a  non- 
specialised  bud  by  a  modified  process  of  cell-division,  is, 
I  think,  impossible. 

As  long  as  a  special  function  is  bound  up  in  the  organs  of 
a  single  cell,  the  latter  cannot  give  rise  to  a  new  or  real 
individual;    but  if  the  same  function  be  performed  by  a 
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number  of  cells,  it  is  conceiyable  that  one  of  these  may 
gradually  lose  its  special  character  and  become  an  initial 
cell,  which  will  give  rise  to  a  new  organism,  or  what  is  even 
more  likely,  that  it  will  never  acquire  its  special  function. 

A  process  like  that  just  suggested  appears  to  occur  in 
the  Hydrozoa,  in  which  a  single  ectoderm  cell  may  give  rise 
to  a  bud,  or  develop  into  sexual  cells ;  but  how  the  loss  of 
specialisation  in  an  ectoderm  cell  is  brought  about,  cannot 
be  stated  definitely.  It  would  appear  to  depend  on  the 
respective  cell  benefiting  by  the  labour  of  the  other  cells, 
becoming,  in  fact,  parasitic.  As  there  are  a  number 
of  cells  in  the  ectoderm,  the  mesogloea,  and  the  endodcnii 
elaborating  nourishment  collectively,  we  can  readily  suppose 
a  cell  to  feed  on  this  elaborated  material,  if  either  its 
organisation  be  defective  in  the  organs  required  for  its  special 
functions,  or  if  its  special  function  remain  dormant,  as  the 
neighbouring  cells  are  capable  of  satisfying  all  the  require- 
ments of  the  individual. 

This  occasional  non-specialisation  of  cells  amongst  low 
forms  of  life,  e.g,,  in  the  Hydra,  has  developed  amongst  higher 
beings  along  definite  lines,  and  the- "  non-functional "  cells 
are  aggregated  into  special  organs,  and  we  are  wont  to  dis- 
tinguish between  the  "  somatic  "  cells,  which  have  undergone 
specialisation  for  maintaining  the  individual,  and  the 
"generative"  or  "sexual"  cells,  which  bring  about  the 
perpetuation  of  the  species. 

From  my  standpoint  it  is  evident  that  the  non-functional 
cells,  which  become  the  sexual  cells,  will  depend  for  their 
existence  on  those  food  materials  which  are  being  elaborated 
by  the  differentiated,  functional,  or  somatic  cells,  and 
therefore  that  sexual  cells  are  influenced  by  the  soma  of  the 
individual  in  which  they  live. 

Any  change  in  the  functions  of  the  various  organs  con- 
cerned in  the  elaboration  of  food-materials  must  lead  to  an 
altered  nutrition  of  tlie  whole  individual,  the  sex  cells 
included ;  and  provided  the  change  is  not  sufficiently  great 
to  kill  the  soma  of  the  individual,  and  provided  the  sex  cells 
are  not  fully  matured  {i.e.,  that  they  are  still  young  enough 
to  be  affected  by  the  change  in  nutrition),  it  is  evident  that 


Ike  hUer  vill  tlK>  be  khaed.  As.  fintber.  the  aiiguis  of  tlM 
nvndKtm  olb  oc  nodsfad.  it  ^amOt  to  reuoo  tbst  the 
MibTO  d«n«l  bant  tfcM  snt  te  Bodified. 

Ih^ntnltr,  eoiiwaed  chaiMKen  eut  thneffm  be  tnns- 
mUmL  X  Med  tetdl;f  mj  I  venld  not  adawtwledge  tbe 
loB  of  a  tail,  «^  ia  tbe  dag,  to  be  a  character  enable  of 
nil^Ba^  Oe  i^i?nr'-e  ■<  dit  dog,  for  the  toj  nin[^ 
mm^  ^"fc  tbe  tafl  baa  MAbing  to  do  with  the  elabontioo  of 
CndHMtaMb. 

Ita  HAis  FACTcna  IB  anouL  KmODCcnos  woald  appear 
to  me  to  be  abortlr  these  :^ — 

L  Tbe  aez  oelb  being  parasitic  do  not  iindei;go  noj 
epecul  devciopment.  snd  are  aocostomed  at  tbe  same  time 
to  do&oiu.'  kiuda  of  food-aatemb  dabonted  by  the  soma  of 
the  iodiridaaL 

2.  Fecundation  leads  to  tbe  nnioa  of  sets  of  elonenls 
danved  from  different  parents,  the  o^aaa  KarmngiDg  them- 
atdves  to  thor  greatest  mutual  adTantage. 

3.  Thos  a  Tigoroos  ontceUnlar  indindnal  ia  formed, 
haYtng  a  namber  of  "  cell  orgaos  ~  with  a  definite  chemical 
constitatioa,  and  accustomed  to  be  supplied  with  a  detmitc 
kind  of  nourish  cent. 

4.  Kext,  an  endeavour  to  assimilate  food-materials  in  tbe 
accustomed  form  and  quantity,  and  as  the  individaam 
has  to  assimilate  its  own  food,  having  lost  its  parasitic 
nature,  a  development  of  special  functions,  which  latter 
daring  ontogeny  will  be  successively  distribat«d  over 
"  cell  organs,"  cells,  and  ultimately  groups  of  cells  {vide 
above,  pp.  139,  140). 

5.  But  not  all  the  cells  derived  from  the  zygote  or 
fertilised  ovum  will  undergo  a  special  development  for 
mntually  benefiting  one  another,  and  these  will  commence 
as  soon  as  possible  to  revert  to  or  maintain  their  parasitic 
nature,  and  develop  again  into  reproductive  cells. 

VARIABlLmr. 

That  the  offspring  difi'ers  more  or  less  from  its  parents  is 
'day  observation,  and  to  our  eyes  the  variability  <^ 
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the  descendants  seems  to  increase  as  we  ascend  in  the 
scale  of  life,  the  modes  of  reproducing  the  individual 
becoming  more  and  more  complicated.  Variability  is  quite 
conceivable  in  a  budding  Hydra,  but  it  does  not  strike  us  as 
does  the  disparity  in  bodily  features  and  mental  traits  so 
often  shown  by  father  and  son. 

Above  (pp.  136, 137)  I  have  shown  that  in  each  species  the 
number  of  "  cell  organs  "  is  a  fixed  one,  and  that  in  fecundation 
the  nuclear  chromatin  segments, and  probably  most  of  the  other 
organs,  are  always  reduced  to  one-half  their  normal  number. 

One  readily  sees  that  a  zygote  containing  the  normal 
number  of  "organs,"  which  are  derived  from  two  diflTerent 
sources,  will  be  liable  to  greater  variations  than  a  cell  derived 
asexually  (a  spore),  for  the  following  reasons  : — 

(1)  There  will  be  a  reaction  upon  one  another  of  the 
various  "cell  organs"  derived  from  the  sperm  and  ovum;  and 

(2)  A  reaction  of  the  environment,  which  may  be  more  fav- 
ourable either  to  the  set  of  paternal  or  to  the  set  of  maternal 
organs,  throughout  ontogeny  or  during  part  of  the  same. 

(3)  We  have  to  take  into  account  the  relative  vigour  of 
individual  cell  organs  handed  down  from  the  two  parents, 
e,g,,  all  the  organs  of  one  parent  may  be  relatively  weaker 
than  those  of  the  other  parent,  or  only  some  organs  of  one 
parent  may  be  weak,  while  the  others  are  specially  strong. 

This  variability  must  lead  of  necessity  in  extreme  cases  to 
great  difficulty  in  elaborating  food-materials  to  the  mutual 
benefit  of  all  the  cell  organs,  and  such  a  difficulty  makes 
itself  felt  in  the  case  of  cross-fertilisation,  the  hybrid  being 
in  many  cases  sterile,  probably  because  the  food  elaborated  is 
not  of  such  a  nature  as  to  satisfy  the  requirements  of  any 
one  cell,  which  therefore  cannot  remain  non-functional  and 
thus  become  a  sex  ceU,  or  even  if  the  sex  cell  be  formed, 
the  vigour  of  the  individual  cell  organs  will  be  so  much 
weakened  or  disturbed  as  to  make  fertilisation  impossible. 

Atavism. 

Atavism,  or  the  recurrence  of  ancestral  traits,  may  be 
explained,  if  the  above  conjectures  be  correct,  thus: — We 
know  that  cell  organs  are  transmitted  during  fecundation, 
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and  that  they  have  definite  fonctionB  to  fulfil;  and  we 
may  aseume  that  the  feaiures  of  an  individnal  depend  on 
the  manner  in  which  the  vaiions  functions  necessaiy  for  life 
are  fulfilled  by  the  cell  organs. 

Thus  in  a  zygote,  the  "paternal''  nudear  segments  will 
meet  their  homologues,  the  maternal  onesi  and  theoretically 
one  of  the  following  events  may  occur : — 

(1)  The  maternal  and  paternal  organs,  0^.,  chromatin  s^- 
ments,  may  be  equally  vigorous;  they  may  be  equally  affected 
by  the  environment,  and  they  may  cany  on  their  work  in 
harmony.  If  this  be  the  case,  the  embiyo,  on  reaching 
maturity,  will  be  unlike  either  parent,  for  its  fiatwres  will 
be  the  result  of  the  blending  of  those  seen  in  the  parenta 

(2)  The  segments  derived  from  one  parent^  say  the 
mother,  may  be  primarily  the  stronger  or  more  vigorous, 
and  the  environment  may  suit  them  better  than  it  does  the 
*'  paternal "  s^menta  Hence  during  ontogeny  the  matetnal 
cell  organs  will  undergo  a  special  development^  and  will 
provide  the  embryo  with  such  nourishment  as  the  mother- 
individuum  was  accustomed  to,  and  the  embryo  will  show  in 
a  more  or  less  pronounced  form  the  features  of  its  mother. 

This  influence  of  the  maternal  cellular  organs  extends, 
however,  not  only  to  the  embryo  as  an  individual,  but  also 
afTects  the  paternal  cellular  organs,  which  latter  may  be 
strengthened  or  still  further  weakened. 

We  have  also  seen  above  that  mature  sex  cells  contain 
only  one-half  the  number  of  chromatin  segments  possessed 
by  either  the  immature  sex  cells  or  the  somatic  cells. 

The  question  arises,  What  will  be  the  distribution  of  the 
segments  at  the  time  of  formation  of  the  mature  sex  cells  ? 
Let  us  consider  the  case  of  Ascaris  megalocephala^  the 
immature  sex  cells  of  which  contain  four  chromatin  s^- 
ments,  two  of  which  were  derived  from  the  father,  while  the 
two  others  were  got  from  the  mother.  These  four  segments 
may  evidently  be  distributed  in  such  a  way  that  each  mature 
sex  cell  receives  either  the  two  maternal  or  the  two  paternal 
segments,  or  one  maternal  and  one  paternal  segment. 

Which  it  does  receive  will  depend,  firstly,  on  the  number 
of  fully  formed  sex  cells  which  reach  maturity — thus  in  the 
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oynm  only  one  sex  cell  ont  of  a  possible  of  eight  matures, 
labile  normally  all  eight  male  cells  become  spermatozoa;  and 
secondly,  on  the  vigour  of  th^  respective  male  and  female 
segments. 

In  the  ovum  I  should  suppose  those  segments  to  remain 
which  were  the  strongest,  either  male  or  female  ones,  or  if 
these  be  equally  strong,  one  male  and  one  female.  In  the 
spermatozoan,  if  division  be  equal,  I  should  expect  one 
paternal  and  one  maternal  segment  respectively.  From  my 
standpoint  then,  the  male  cell  gives  rise  to  greater  variability 
than  the  female  cell. 

The  reappearance  of  the  characters  of  the  grandparents 
would  seem  to  depend  on  the  special  development  of  those 
segments  derived  from  the  respective  grandparents.  If,  e,g., 
a  female  individuum  A  receives  two  chromatin  segments  w 
and  X  from  its  father,  and  other  two  y  and  z  from  its  mother, 
we  may  assume  w  and  ^  to  be  less  vigorous  than  y  and  z;  and 
this  circumstance  would  call  forth  a  special  activity  of  y  and 
z,  with  the  result  that  A  would  resemble  its  mother  more 
than  its  father.  A  on  forming  her  sex  cells  would  retain  in 
the  ova  the  more  vigorous  segments  y  and  z,  and  these, 
should  they  meet  again  with  feeble  male  segments,  will  have 
been  exercised  during  their  existence  in  A  to  such  an  extent  as 
to  impress  in  a  very  marked  way  their  characteristics  on  the 
new  individuum  B,  which  latter  will  show  in  a  correspond- 
ingly evident  manner  its  resemblance  to  its  grandmother. 

Another  possibility,  however,  is  this,  that  the  segments 
y  and  z  may  have  been  weakened  through  having  been 
forced  to  work  in  company  with  the  still  feebler  w  and  x. 
If  this  be  the  case,  and  if  they  meet  during  fecundation 
vigorous  male  cells,  they  will  be  able  to  play  only  a  second 
role  during  the  ontogeny  of  B,  and  then  the  male  cellular 
oigans  will  make  their  supremacy  felt.  Again,  however,  the 
traits  of  one  grandparent  will  tend  to  predominate. 

Partial  Atavism,  ie.,  a  resemblance  to  grandparents  in 
some  points,  may  similarly  be  accounted  for  on  the  sup- 
position that,  during  ontogeny,  either  the  paternal  or  the 
maternal  cellular  organs  undergo  a  special  development  in 
the  respective  organs  of  the  metazoon  or  metaphyton. 
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XIV.    The  Ancimt  Lake  of  Mie.    By  Jajbs  BlHHli,  Esq., 

and  AsDBSW  Scarr,  Eaq. 

(BMd  lOUi  April  1898.) 

PABT  I. 
By  Jaxss  Bimriiy  of  the  Geologieal  Snrrey  of  Sootkiid. 

The  deposits  which  first  proved  the  erirtence  of  this 
ancieiit  lake  were  laid  open  in  making  the  East  d  Fife 
Extension  Sailway  in  1863,  and  the  earliest  pnUiahed  notice 
of  the  lake  peat  deposits  with  fresh-water  shells  is  contained 
in  a  communioation  by  the  late  Bey.  Walter  Wood,  of  Eliey 
read  to  this  Society  on  25th  NoTember  1863,  and  paUished 
in  YoL  iiL,  page  125,  of  onr  JProeeedi$ig»  for  1863-64.  Aa 
Mr  Wood's  paper  consists  of  a  general  description  of  all  the 
strata  cut  through  by  the  railway  from  Sjloonqnhar  Station 
to  Anstruther,  a  distance  of  six  nules,  the  notice  of  the  lake 
deposits  is  brief,  and  may  be  given  in  Mr  Wood's  own 
words : — "  Above  the  clay  (containing  the  Arctic  shells)  is  a 
layer  of  peat,  which  first  appears  in  the  catting  between  the 
bridges  (the  bridge  under  the  Kilconquhar  road  and  the  Elie 
station  bridge)  as  several  thin  seams  with  sand  (apparently 
blown  saud)  intervening.  They  dip  rapidly  toward  Elie 
station,  where  they  form  a  bed  of  peat  not  less  than  10  or 
12  feet  thick,  mixed  with  much  sand  and  many  fresh-water 
sheUs." 

The  next  notice  of  this  lake  peat  with  shells  is  contained 
in  a  paper  by  the  late  Eev.  Dr  Thomas  Brown  "  On  the 
Arctic  Shell  Clay  of  Elie  and  Errol,  with  other  Local  and 
more  recent  Deposits,"  read  before  the  Eoyal  Society  of  Edin- 
burgh, 4th  March  1867,  and  published  in  the  Transactions^ 
vol.  xxiv.,  page  617.  Dr  Brown  gives  a  section  as  exposed 
in  the  cutting  from  Elie  Station  westward  to  the  bridge 
under  the  Kilconquhar  road,  the  upper  part  of  which  con- 
sisted, he  says,  **of  blown  sand  of  very  considerable  depth;" 
and  adds,  '*  all  through  it  contained  numerous  dark  layers, 
showing  former  surfaces,  and  containing  land  shells,  especially 
the  Succinea  putris.    Besides  these  there  were  intercalated. 
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At  four  or  five  different  levels,  beds  of  peat  (marked  in  the 

aection  a,  b,  e,  d,  e).    The  nppermost  of  these  is  6  feet  in 

^iepth.    They  are  all  full  of  land  and  fresh- water  sheUs,  to 

^which  I  shall  afterwards  refer."    Dr  Brown's  after  reference 

is  as  follows : — "  Of  the  blown  sand  by  far  the  best  display  is 

st  the  railway  station,  where,  from  the  highest  point  of  the 

synclinal  down  to  the  base  of  the  deposit,  there  must  be  at 

least  20  to  30  feet  of  perpendicular  deptL    The  highest  bed 

of  the  enclosed  peat  is  about  6  feet  thick.    The  growth  of  the 

peat  at  its  different  levels,  and  the  accumulation  of  this  sand, 

shows  that  the  lower  portion  of  it  must  be  of  considerable 

antiquity.    The  great  feature  of  the  deposit  is  the  profusion 

of  land  and  fresh- water  shells  in  the  peat    I  examined  the 

last  bed  with  some  interest  to  ascertain  whether  any  of  the 

species  were  extinct,  but  found  only  the  following : — 

Suceinea  putris.  Helix  neinoralis. 
Limnea  peregm,  ,,     fulva, 

Zna  Inbriea,  „     fusca, 

Pisidium  ptUchellum,  „    pulchella, 

Cyclas  comta.  Pupa  muscorum, 

Caryehium  minimum,  Planorbis  marginata. 

These  are  all  recent,  and  most  of  them  have  actually  been 
found  by  Dr  M'Bain,  living  near  Elie.  The  only  thing  to  be 
observed  is  that  the  immense  number  of  these  sheUs  found 
in  the  peat  seem  to  show  that  there  formerly  prevailed  some 
peculiarly  favourable  conditions  for  the  development  of  this 
form  of  life.  At  the  same  time  it  is  clear  that  the  climate 
must  have  been  much  the  same  as  now,  for  the  species  are 
identical" 

These  descriptions  are  given  in  full,  because  Mr  Wood  and 
Dr  Brown  had  opportunities  of  seeing  these  lake  peat  beds 
with  shells  when  exposed  from  top  to  bottom  in  the  railway 
cutting,  and  could,  in  consequence,  judge  better  of  the  con- 
ditions under  which  they  were  formed  than  I — who  have  only 
seen  it  in  or  got  it  from  chance  diggings  for  drains,  etc. — 
could  possibly  do,  and  therefore  their  descriptions  possess  an 
authority  which  mine  cannot  have. 

My  attention  was  specially  directed  to  this  shelly  peat  at 
Christmas  1889,  when  at  Elie  collecting  specimens  of  the 
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anbmeiffed  forest  bed,  by  being  told  by  Mr  Affleck,  otBtioii- 
master  there,  that  a  peat  with  shells  was  to  be  found  at  the 
south  side  of  the  station,  and  he  showed  me  the  place ;  but 
being  too  heavily  laden  with  the  other  peat  I  conld  not  take 
any  with  me  then,  and  had  to  ask  Mr  Affleck  to  send  some 
to  me.  This  he  did,  and  I  washed  and  examined  it^  and 
found  it  was  the  same  kind  of  peat  with  sheUs  described  by 
Mr  Wood  and  Dr  Brown.  At  the  Easter  holidays  of  1890  I 
returned  and  got  a  large  quantity  of  it,  Mr  Affleck  helping  me 
to  dig  it  out.  This  I  washed  and  examined,  and  handed  the 
shells  to  Ifr  Thomas  Scott,  F.L.S.,  for  determination,  and  he, 
finding  them  interesting  on  several  accounts,  read  a  note  on 
them  to  this  Society,  which  is  published  in  voL  x.,  p.  837,  of 
our  Proceedings,  Mr  Affleck  has  since  sent  me  sevml  laige 
lots  of  this  shelly  peat  from  five  other  exposures— one  from 
the  foundation  of  a  new  crane  at  the  station,  two  from  the 
east  end  of  the  High  Street,  one  from  Bank  Street,  opposite 
Professor  Greenfield's  house,  and  one  from  the  road  to  Elie 
Harbour.  The  quantities  sent  were  large,  sometimes  mme 
than  a  hundredweight,  so  that  our  opportunities  of  research 
have  been  great,  and  the  results  obtained  very  satisfactory. 

The  material  in  which  the  shells  occur  may  be  described 
as  earthy  peat  or  loam  mixed  with  sand, — seashore  sand 
blown  into  the  lake  from  the  shore.  Sometimes  the  peat  was 
very  pure,  and  in  it  the  shells  were  few,  but  generally  it  was 
much  mixed  with  sand,  and  in  these  portions  the  shells  were 
most  numerous.  The  material  from  the  east  end  of  Elie— 
the  station  peat — the  two  samples  from  the  High  Street,  and 
that  from  the  Harbour  Eoad,  had  very  much  peaty  matter  in 
them,  while  that  from  Bank  Street  consisted  chiefly  of  sand 
with  only  a  sprinkling  of  peaty  dust,  from  which  it  may  be 
inferred  that  the  lake  was  deepest  in  the  eastern  part  and 
less  so  in  the  western,  or  it  may  be  that  the  western  part  was 
more  exposed  to  the  winds  which  blew  the  shore  sand  into 
its  waters.  The  peat,  which  is  decidedly  a  water  peat,  con- 
sisted chiefly  of  mud  with  vegetable  fibres  in  it — the  result 
of  slow  maceration  in  water.  Occasionally  fragments  of  hazel 
nuts  occurred.  Seeds  were  not  numerous,  except  such  as 
from  their  woody  nature  best  resisted  decay,  such  as  the  nut- 
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like  bog  beans,  and  those  of  the  carices.  The  seeds  were 
submitted  to  Mr  Clement  Reid,  of  the  Geological  Survey  of 
England,  and  I  append  a  list  of  them  as  determined  by  him. 

Of  the  animal  life  that  existed  in  this  lake  the  most  frequent 
^ere  the  land  and  fresh-water  shells.  Their  abundance  is 
alluded  to  by  Mr  Wood  in  1863,  but  is  stated  more  emphati- 
cally by  Dr  Brown  in  his  paper  in  1867,  as  already  quoted. 
In  the  samples  I  examined,  they  were  equally  abundant  in 
all  the  five  places,  and  generally  in  good  preservation. 
Other  remains  of  animal  life  were  present,  such  as  the  cases 
of  caddis  worms,  sometimes  composed  of  sand  merely  and 
sometimes  of  minute  fragments  of  shells,  built  very  prettily 
into  a  mosaic  work  of  fine  white  scales  and  grains  of  grey 
sand;  many  elytra  of  beetles  were  in  the  peat,  retaining 
the  same  lustrous  colours  they  had  when  alive.  Also  an 
extraordinary  number  of  some  purplish-brown  or  black 
bladder-like  bags,  which  I  supposed  to  be  egg  cases;  also 
cocoon-shaped  cases  of  some  clear  chitine-like  substance 
which  I  also  took  to  be  egg  cases.  In  the  Bank  Street  peat 
a  few  small  bones  and  teeth  occurred,  of  which  Mr  Simpson, 
assistant  to  Professor  Sir  William  Turner,  has  undertaken  to 
give  a  description  and  list 

Of  the  superficial  extent  of  this  ancient  lake  we  cannot  fix 
the  precise  limits.  We  only  know  that  from  a  little  east  of 
the  station  it  extended  westward  in  the  line  of  the  railway 
to  about  half-way  between  the  station  bridge  and  the  bridge 
under  the  Kilconquhar  road,  and  in  the  line  of  the  High  Street, 
from  its  jimction  with  the  Harbour  Eoad,  westward  as  far  as 
Bank  Street  How  far  it  stretched  north  of  the  railway  we 
do  not  know.  But  from  recent  exposures  observed  by  Mr 
AfiBeck — one  at  Wadslea  Farm,  about  one  hundred  yards 
south  of  the  station;  one  at  Elie  Lodge,  overlooking  the 
Toft ;  one  at  the  south  side  of  Elie  Manse  lawn,  just  above 
tbe  terraced  gardens  that  stretch  to  the  beach — it  probably 
extended  southward  beyond  what  is  the  present  shore  line. 
Of  its  depth  we  have  more  precise  knowledge.  Dr  Brown 
gives  the  depth  of  the  deposit  of  blown  sand  with  the  layers 
of  shelly  peat  as  from  20  to  30  feet  in  perpendicular  depth. 
But  as  in  the  upper  part  he  mentions  only  land  shells  as 
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being  found,  it  may  be  that  it  represented  a  time  when  the 
lake  was  silted  up ;  while  the  lower  half,  in  which  sand  and 
fresh-water  shells  occurred  together,  represent  the  time  when 
the  lake  existed.  Mr  Wood  gives  the  thickness  of  the  bed 
with  fresh- water  shells  as  not  less  than  10  or  12  feet,  which 
suggests  that  it  was  probably  more.  In  the  exposures  from 
which  the  shelly  peat  was  got  that  I  have  examined,  none  of 
them  exhausted  the  thickness.  At  the  foimdation  for  the 
new  crane  at  the  station,  7  feet  was  cut  into. 

The  time  when  this  lake  spread  its  waters  over  the  ground 
on  which  Elie  now  stands,  was,  as  Dr  Brown  says,  "of 
considerable  antiquity,''  and  probably  was,  as  he  concludes, 
in  the  times  of  the  raised  beach  of  Largo  Bay,  the  deposi- 
tion of  the  shelly  peat  going  on  in  the  lake,  while  the  great 
accumulation  of  sand  and  sea-shells  went  on  in  Largo  Bay. 
This  gives  a  very  considerable  antiquity  indeed,  and  justifies 
the  term  "  ancient "  we  have  applied  to  it.  Before  the  Boman 
invasion — perhaps  even  before  the  people  whose  lands  the 
Romans  invaded  came  and  possessed  these  lands, — ^when  the 
only  dwellers  by  tlie  shores  of  Fife  and  the  Lothians  were 
the  simple  folk  whose  implements  of  bone  or  stone  were 
found  alongside  the  Airthrey  whale  in  the  Carse  of  Stirling — 
at  that  time  wlien  the  Firth  of  Forth  extended  as  much 
beyond  Alloa  as  Alloa  is  west  of  Elie, — we  may  safely  con- 
clude that  the  lake  peat,  with  the  land  and  fresh- water  shells 
we  now  pick  out  of  its  debris,  was  deposited  grain  by  grain 
and  shell  by  shell  from  the  waters  of  this  ancient  lake  of 
Elie. 

But  ancient  as  this  lake  of  the  shelly  loam  may  be,  we 
have  had  in  our  investigations  glimpses  of  a  much  larger  and 
more  ancient  lake  at  Elie — the  lake  of  the  submerged  forest. 
My  errand  to  Elie  at  Christmas  18S9  was  to  obtain  specimens 
of  the  submerged  forest  beds  to  compare  with  other  lake 
peat  I  had  found  in  ^lidlothian,  at  Kcdhall  and  Hailes 
quarries,  as  detailed  in  ''  The  Ancient  Lakes  of  Edinburgh.*' 
As  the  submerged  forest  peat  was  said  by  ]\Ir  Wood  and  Dr 
Brow^n  to  be  exposed  on  the  shore  immediately  to  the  east  of 
Elie  pier,  I  sought  it  there  lirst,  but  found  it  hidden  by 
a  palisade  of  old   railway  sleepers   erected   as   a   bulwark 
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Against  the  sea.    I  discovered  it^  however,  on  the  west  side  of 
^he  road  to  the  harbour,  at  the  north-east  angle  of  Elie  Bay, 
^  mentioned  by  Mr  Wood,  and  took  a  goodly  sample  of  it 
for  examination.    On  washing  it  I  found  almost  nothing  like 
What  I  got  from  other  lake  peats,  and,  most  emphatically, 
Xione  of  the  shells  or  other  remains  of  animal  life  so  rife  in 
the  later  lake  of  £Il&    The  peat  was  hard,  compact,  almost 
^t)ck-like,  consisting  of  v^etable  mud,  with  much  drift- 
Wood  in  the    shape  of   sticks,    several    inches  in  length 
and  about    one    inch  in  diameter,  rounded  at  the  ends, 
and  generally  stripped  of   the  bark.    There  were  a  few 
liazel  nuts  crushed  and  broken,  a  few  sprays  of  mosses, 
and  a  number  of  bog  beans  gnawed  by  some  small  rodent  for 
the  sake  of  the  kernels.    I  need  not  say  that  this  was  a  great 
disappointment ;  but  to  give  the  submerged  forest  a  further 
and  a  better  chance,  I  got  a  fisherman,  Mr  Anderson  of 
Liberty  Place,  Elie,  to  send  me  a  bagful  from  Largo  Bay 
near  low-water  mark,  where  he  had  often  seen  it  while 
dredging  for  bait     On  examination  I  found  it  identical  with 
that  from  the  north-east  angle  of  Elie  Bay.    A  hard,  compact 
vegetable  mud,  with  less  driftwood  in  it,  but  a  few  more 
gnawed  bog  beans  and  better  preserved  sprigs  of  mosses.    So 
ended,  for  the  time  being,  my  hope  of  getting  something  good 
from  the  submerged  forest  peat  to  match  the  lake  peats  of 
the  Lothians.    This  failure  is  apparently  due  to  the  pureness 
of  the  peat,  there  being  in  it  neither  clay,  nor  silt,  nor  sand  to 
modify  or  arrest  that  process  of  decay  called  eremacausis,  by 
which  all  susceptible  vegetable  substances  subjected  to  it 
turns  eventually  into  amorphous  dust  or  mud,  or  what  Mr 
Smith  of  Kilwinning  calls  "parrot-coal"  peat,  because  the 
vegetable  matter  in  either  is  now  only  grains  of  black  dust 
Mr  Thomas  Scott  has  suggested  that  this  amorphous  lake 
peat  is  probably  confined  to  the  centre  of  the  lake,  where  the 
water  was  deepest  and   free  from  clayey  muds;  and  that 
peat  from  shallower  water,  by  the  shores  of  the  lake,  would 
probably  have  preserved  in  it  the  tenderer  seeds  of  plants, 
or  the  shells  of  Mollusca  and  Ostracoda. 

But,  though  we  have  failed  to  elucidate,  as  I  had  hoped,  the 
character  of  the  lake  of  the  submerged  forest,  the  records  we 


164  ProeeedittffM  of  ihe  Sajfol  Pkjfriml  BocUtjf. 

have  of  its  date  and  of  the  vegetable  remains  which  have 
escaped  the  metamoiphosis  of  eremacauaia,  clearly  prove 
that  from  Elie  westward  for  several  mileSy  perhaps  as  fiv  as 
Leven»  a  lake  existed,  which  is  considered^  by  all  who  have 
studied  it,  to  have  been  a  fresh-water  lake^  bordered,  or 
perhaps  preceded,  by  a  forest 

In  the  first  notice  of  this  lake,  published  by  Professor 
Fleming  (Brande's  Jowm.  ofScUnee,  2nd  series^  vi.,  p.  21),  he 
describes  trunks  of  trees  standing  rooted  in  the  soil  beneath, 
but  the  only  animal  remains  he  found  wero  thoee  of 
certain  sea  creatures,  that  had  taken  up  their  abode  in  it 
after  submergence  in  the  sea.  Dr  Brown,  in  his  paper 
" On  the  Shell  Clay  of  Elie"  (Trans.  Bay.  Soc  Xdiim.,  xxiv., 
p.  617),  records  its  occurrence  in  the  section  exposed  in  the 
railway  cutting  near  Elie  station,  and  on  the  shore,  east  of 
Elie  pier,  and  next  describes  its  appearance  as  a  great  peaty 
mass  in  Largo  Bay,  4  feet  in  thickness,  in  whioh  baxel  and 
willow,  and  especially  hazel  nuts,  were  found,  also  other 
seeds,  mosses,  and  especially  abundant  remains  of  Arundo 
phragmitis,  adds  that  it  sweeps  for  miles  round^  Laigo 
Bay,  passing  out  at  low  water-mark,  and  considers  it  to  have 
represented  a  land  surface  wlion  Britain  stood  so  high  above 
the  water  as  to  be  connected  with  the  Continent  Mr  Bobert 
Howie,  in  Ikllingal's  "Shores  of  Fife,"  p.  147,  gives  the 
names  of  fifteen  species  of  mosses  which  he  had  "collected 
from  the  vegetable  drift  of  Largo  Bay,  the  drowned  valley  of 
the  traditional  wood  of  the  Forth;"  and  adds,  "many  of  the 
specimens  wliich  grew  under  widely  different  conditions, 
were  found  drifted  together  in  broken  fragments." 

Mr  Wood  C  East  Neuk  of  Fife,"  2nd  ed.,  p.  488)  records 
that  on  sinking  a  well  on  the  south  side  of  High  Street,  Elie, 
opposite  the  churchyard,  a  bed  was  found  beneath  12  feet 
of  blown  sand,  and  resting  on  blue  clay  with  "  branches  of 
hazel  and  oak,  and  some  hazel  nuts."  And  further,  "in 
digging  the  foundation  of  the  wall  which  bounds  the  road 
to  the  harbour  on  the  west  side,  vegetable  remains  of  the 
same  kind  were  found,  but  the  branches  were  larger,  with  a 
greater  proportion  of  oak." 

In  the  paper  by  Mi*  Wood  on  the  railway  cutting  already 
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quoted,  he  sajrs,  "that  all  over  the  whole  town  of  Elie, 

wherever  excavations  have  been  made  to  the  blue  clay,  a 

stratum  of  pc-aty  matter  has  been  fonnd  immediately  above 

K  full  of  branches  of  oak,  birch,  and  hazel,  and  even  many 

bazel  nuts.     These  may"  he  adds,  "be  contemporaneous 

^'th  the  submerged  forest  of  Largo  Bay  noticed  by  the  late 

ftx)fessor  Fleming."    To  this  I  may  add,  that  I  have  been 

^^ured  by  Mr  AfBeck  and  others,  that  this  bed  of  peat  with 

^^^iftwood  has  been  exposed  during  late  years  in  excavations, 

®Uch  as  noted  by  Mr  Wood.^ 

These  details  concerning  the  earlier  lake  of  Elie  give  a 

^ore  complete  idea  of  the  remarkable  series  of  deposits 

'^hich  represent  the  events  which  have  taken  place  in  that 

Neighbourhood,  from  the  times  and  climate  of  the  Glacial 

X^riod  to  nearly  the  present  time.     Of  the  Arctic  shell  clay  Dr 

brown's  descriptions  and  lists  of  shells  give  an  exceedingly 

^od  idea  of  the  conditions  that  obtained  on  the  east  side  of 

Scotland  during  the  latter  days  of  the  Glacial  period.    Mr  A. 

Bell's  papers  (p.  22)  on  the  accumulation  of  sand  and  shells 

in  Largo  Bay,  with  the  copious  lists  accompanying  them, 

give  a  very  accurate  idea  of  the  conditions  prevailing  in  the 

sea  of  Elie  during  the  Raised  Beach  period. 

I  trust  that  the  facts  stated  in  Mr  Thomas  Scott's  pre- 
liminary note,  and  in  the  present  paper,  but  especially  in  the 
lists  of  the  MoUusca  and  Ostracoda  by  Mr  Andrew  Scott, 
give  a  good  idea,  as  far  as  lake  deposits  can,  of  the  land 
conditions  of  the  same  period. 

List  of  Plants  from  the  Ancient  Lake  of  Elie,  by  Mr 
Clement  Reid,  F.L.S.,  of  the  Geological  Survey  of  England. 


Ranunculus  aquatilis,  Linn. 

,,  Flammula,  Linn. 

,,  repcMf  Linn. 

Viola  t 
Lychnis  alba,  Mill. 

,,       (2ii<r7ia?  Sibth. 
SUllaria  media,  Cyr. 
Linum, 


Rubus  Idoeus,  Linn. 
Potentilla  Tormentilla,  Neck. 
HydrocotyU  vulgaris,  Linn. 
jiEthusa  Cynapiunif  Linn. 
Valeriana  officinalis,  Linn. 
Onieus  lunceolatus,  Hoffm. 
Menyanihes  trifoliata,  Linn. 
Ajuga  reptans,  Linn. 


'  Note  by  Mr  Affleck, — **  The  driftwood  I  fonnd  in  Bank  Street  twelve  years 
ago  was  of  goodly  size,  one  in  particular  being  an  oak  tree — black  and  hard 
like  ebony— genuine  bog  oak.     The  trees  were  all  lying  north  and  south." 


Caim,  mitral  Efoat*. 


IJat  of  Bonee  uid  Teeth  from  the  Ancient  Laka  of  Elie,  bj 
Mr  Junes  Simpson,  AaaXaaacal  Hnsenin,  EdiDborgh. 
HbbmsI  Md  at  Ktpoli  of  ■  nbUt  (£<rM  MMcniw V 


Mebv  tMtk  af  the  ^pw  jn  of  •  tbMp  (oei*  aria). 

Tb«  Bokx  tnth  of  lh>  apt*!  Ja>  o[  ■  thitaf  («na  arte).     Crawna  vuu^ 


Br  AsDBMw  Scott,  Esq. 

The  following  are  the  lists  of  the  various  species  observed 
in  the  four  deposits,  described  by  Mr  Eenme,  who  picked 
out  the  shells  and  assorted  them,  as  far  as  he  could,  and 
then  forwarded  his  collections  to  me,  so  that  the  work  of 
looking  over  and  naming  them  was  a  comparatively  simple 
matter,  when  compared  with  the  washing  and  examination 
of  the  material. 

To  enable  a  comparison  to  be  made  between  the  species 
from  each  locality,  they  are  referred  to  separately,  and  a 
classified  list,  with  short  notes  of  all  the  species,  is  given 
at  the  end. 

The  nomenclature  and  classification  followed  is  that 
adopted  by  the  late  Dr  Gwyn  JeflVeys  in  his  "British 
Conchology." 

TuE  Bank  Street  Deposit. 

Amongst  the  material  from  this  ancient  lake  deposit,  we 
have  observed  nineteen  species  of  Mollusca,  but  two  of 
these,  viz.,  Littorina  littorea  and  Melcian  pellucidum,  are 
marine,  and  are  probably  only  waifs  blown  from  the  sea- 
shore, or  conveyed  by  some  other  agency  to  the  deposit.  Of 
the  remaining  seventeen  species,  five  are  aquatic,  two  marsh, 
and  ten  terrestrial, 
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^^ium/ontinale {Dn^,),  Common, 

II     pu8iUum(Gm.ei,),  Frequent. 

^noHn8nauHleu8{lATiii,),  Frequent. 

I,  ,,    Tar.  crisUUa,    Rare. 

^sa  hypnorum  (Linn.).     Common. 

^fnnaa  peregra  ( MiilL ).    Preqnent. 

* ,      truncatula  (Mtill. ).  Common. 

^^^cn  sp.  (I),   calcareous   grannies. 

Freqnent. 
'^^^ax  sp.  (?),  internal  shell.     Fre- 
quent. 
^^^cinea  putris  (Lirm.),    Common. 
^^Usfulvu8(Uu\l,),    Frequent. 
lix  nemaraliSf  Linn.    Rare. 


JTelix  (/)  condnnaf  Jeff.     Common. 

„     pukhella,  Miill.     Frequent 
Pupa  inarginata,  Drap.     Rare. 
Vertigo  minutissima  (Hartm. ).     Fre- 
quent 
Cochlicopa  luhrica  (Miill. ).    Common. 
Carychium  minimunif   Miill.      Very 
common. 

Waifs  from  Sea-shore. 
Helcion  pelluddum   (Linn.).      One 

specimen. 
LiUorina  liUorea  (Linn.).    A  few. 


Seven  species  of  Ostracoda  were  also  observed  in  this 
^^posit,  of  which  the  following  is  a  list : — 


ia  £»pA/lilaZmiea  (Jurine).    Rare.  Candona  pubeseens  {^o(^).    Rare. 
^^^yprU  virens  (Jurine).    Rare.  „        kingsleii,  Brady  and  Robert- 

-^^itamoeyprisfiUvOf  Brady.     Rare.  son.     Rare. 

^Jandona  Candida  (Miiller).    Rare.  Ilyoq/pris  gibba  (Ramdohr).     Rare. 


The  High  Street  Deposit. 

The  material  from  this  deposit  yielded  twenty-five  species 
of  Mollusca — five  aquatic,  two  marsh,  and  eighteen  terres- 
trial   The  following  is  the  list : — 


Pindium  fontinaU  (Drap.).      Fre- 
quent 

PiHdium punllum  (Gmt\.).    Rare. 

Planorbis  natUileut  (Linn.).   Rare. 

Physa  hypnorum  (Linn. ).   Frequent. 

Limruea  peregra  (Miill . ).     Rare. 
,,       truncattda   (Miill.).     Com- 
mon. 

Arion  sp.  (?),  calcareous  granules. 
Frequent. 

Limax  sp.  (T),  internal  shells.     Fre- 
quent 

Suceinea  puiris  ( Linn. ).     Common. 

Zonites  ullaritM  {W^\,),    Rare. 
,,       aUiaHus  (MiU).     Rare. 
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Zonites  radiaiulita  (AX^,),    Freqtilent 

„     fulvua  (Miill.).     Frequent 
Helix  nemoralt3,  Linn.     Rare. 
,,     (/)  condnnat  Jeff.     Common. 
pulchella,  Mull.     Frequent 
pygmcea,  Drap.     Rare. 
Pupa  marginata,  Drap.     Rare. 
Vertigo  antivertigo  (Drap.).    Frequent. 
pygmcea  {Dtbl^,),    Common. 
su^stricUa  (Jeff. ).     Frequent. 
angustioTy  Jeff.     Frequent. 
edeniula  (Drap. ).     Rare. 
Cochlicopa  luhrica  (Miill.).     Common. 
Carychium    minimum,   Miill.      Very 
common. 
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Two    species    of    Oatracoda    were    obtained     in    this 
deposit — 

ScuUia  braamia'na  (Jones).     Hnro.         Erjifloei/jirix  replani  (Bsird),     Rare. 


TiiK  CiiANE  Peat  Deposit. 

tu  this  deposit  we  observed  tweuty-one  species  of  Mollusca 
— tive  aquatic,  two   marsh,  and   fourteen   terrestrial.      The 

following  is  the  list : — 

Pmdiu.infimtinttlt{J)r»^.).  Common,  Zmitcji  (rijslaUiaut  (}i\iV.).     Karo. 

,,       ^ui^;uin(Giiiol.).  Froqucnt.  ,,     /itlvut  (Mittl.)-     Freqncnt. 

,,        rowuffl,  ScholW.     fiare.  itelii:  (/)  wmcinnfl,  Jeff.     FreriucoL 

PtanoTbit  ijiirvrlni,  Milll.     Bare.  ,,      jnUditlla,  Miill.     Frrqaant. 

,,        emitorttu  {lAwi.\     Ittre.  Piipa  marginala,  Diap.     liare. 

itmiKra    traucaliUa    (Mill!.).      Pre-  ytrtujoantinertigoi'Dng.).  Frequent 

qaent.  ,,      pygmaa  (Dntp.).     Comaon. 

JAmaxt^.  (t),  interDul  ihells.      Pre-  ,,      tvhulriata  (Jetf.).     Fraqoeot. 

qauut>  »      nuiiv/uffnvi  (Hirtm. }.    Bare. 

3tteBinta  ptlnii  (lAaD,).     CommoD.  Cochlicopa  htbrka  (Mull.).   Coiomou. 

ZoniUialiaTiua{li\\\\.).     Rate.  Curychiaiii    miitiMuni,  Mull.      Verj 

I,       railiatutiu  (Alil.).    FrC'iuont.  common. 


Hahbour  lloAD  Deposit. 

We  obtained  eighteen  species  of  Mollusca  from  this 
deposit — one  onuatic,  two  marsh,  and  fifteen  terrestrial. 
The  following  is  the  list  :— 

Pisidium  ptisillum   (Gmel.).      Fre-  Udij^  (?)  cmieinna,  Jeff.     Common. 

qucnt.  „       ji»/rffW«,  MiiU.     Frequent. 

Limima  truncalula  (JliiU.).     Corn-  J'lipa  mimjiiuila,  Dmp.     Rare. 

mon.  Vertigo  anth\-fti'ja{linp.).  Frequout. 
Arion  Bp.  (;),  calcareous    grunulos.  ,,       jiyjmim  (Drap.).     Common. 

A  few.  ,,       s"is(rm'«  (Ji'iT. ).     Frequent. 

Liinta  sp.  (!),  inlctnal  sliulls,      .\         ,,       angiislior,  Jeff.     Frequent 

few.  ,,       minulissima  {'a.^T\.m.).     Rare. 

StKcinca putrit  (Linn.).     Common.  Cochlicopn  lubrka  (Miill.).     Common. 

ZoniUsradiatulaa^&XA.),   Frequent.  Caryrhiiim    miiiinivm,    Mull.       Very 

,,     fulviu  (Uiill.).     Commou.  common. 

Htlix  lujimralia,  Linn.     Bare. 

The  following  list  includes  all  the  species  of  Mollusca 
observed  in  the  four  deposits. 
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AQUATIC. 

Class  CONCHIFERA. 

Order  LAMELLIBRANCHIATA 

Family  SPHiERiiDiE. 

Pisiditun  fontinale  (Draparnaud).  Piiidiiim, 

C.  Pfeiffer 
CyeUis/ontinalia,  Drap.,  Hist.  Moll.,  180,  pi.  z.,  figs.  8-12. 
Pisidium  henslotcianum  (var.  without  appendages),  Jenyns,  Ann.  Nat. 

Hist,  Aug.  1858,  p.  104. 
,,        fofUinale,  Jeffreys,  Brit.  Conchology,  vol.  i.,  p.  20;  voL  v., 

pi.  i.  (supplementary),  fig.  '6. 
„  „       Roebuck,   Census  of   Scottish  Land  and  Fresh- 

Water  MoUusca,  in  Proceedings  of  the  Royal 
Physical  Society,  1889-90,  p.  .495. 

This  species  was  obtained  in  the  material  &om  three  of 
the  deposits  mentioned  in  the  preceding  lists,  the  only 
deposit  in  which  it  was  not  observed  was  that  exposed  on 
the  Harbour  Eoad.  It  also  occurred  in  some  of  the  deposits 
described  in  the  paper  on  "The  Ancient  Lakes  of  Edin- 
burgh." 1 

As  a  living  species,  Pisidium  fontinale  appears  to  be 
widely  distributed  over  Scotland.  It  is  recorded  from  sixteen 
counties  in  the  "  Census/'  and  we  have  it  from  some  other 
localities  on  the  west  coast,  besides  that  already  recorded 
therein. 

Pisidium  pusillum  (Gmelin). 

Tellina pusilla,  Gmel.,  Syst.  Nat.,  p.  8231. 

PiMium  ptaUlum,  F.  and  H.,  vol.  ii.,  p.  123,  pi.  zxxvii.,  fig.  10, 

and  animal  pL  0,  fig.  9. 
,,  ,,        Jeff.,  op,  cU,,  vol.  i.,  p.  23;  vol.  v.,  pi.  1  (suppl.), 

fig.  7. 
Roebuck,  op.  eit,,  p.  496. 
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This  species  appears  to  be  of  more  frequent  occurrence  in 
the  lake  deposits  than  the  last,  and  we  obtained  it  in  all  the 
localities  mentioned  in  these  notes,  as  well  as  in  some  of  the 
deposits  described  in  previous  papers. 

^  Proc  Boy.  Phys.  Soc.  Edin.,  vol.  x.,  part  i.,  pp.  126-154  (1889). 
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In  its  living  condition,  it  is  a  widely  distribated  spedes, 
being  probably  the  most  common  one  of  the  genus. 

Pisidiom  roseom  (Scholtz). 

PiMium  TMeum,  ScbolU,  Sebledon*!  L.*iind  W.  MoH,  p.  140. 

,,       Jeff.,  Ann.  Nat  Hbt.,  Mr.  3,  ToL  iiL,  p.  88,  pL  iL, 
fig.  8. 
Jeff.,  op,  eii.,  ToL  L,  p.  26;  ?oL.T.,  pL  1  (rappL),. 

fig.  9. 
Roebuck,  qp.  ci^,  p.  485. 
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This  species  was  observed  in  only  one  of  the  depoait^ 
referred  to  here,  viz.,  the  Crane  Feat,  and  does  not  appear 
to  have  occurred  in  any  of  the  "Ancient  Lake**  depoeitaa 
already  referred  to. 

It  is  recorded  as  recent   in   the   "Census"   from 
counties. 

Class  GASTEROPODA. 
Order  PULMONOBRANCHIATA. 
Family  Jjm^jexda 
\aoMM,  Planorbis  naatileus  (Linnc^). 

ettard. 

Turbo  nautiUus,  Linn.,  Syst.  Ntit.,  eil.  xii.,  p.  1241. 

Plaiwrbis  nautikiis,  F.  and  II.,  vol.  iv.,  p.  152,  pi.  cxxvi,  figs.  8,  7. 

Jufl*.,  op.  cit.,  vol.  i.,  p.  82;  vol.  v.,  pi.  T.  (sappL), 

%.  3. 
Roebiu.k,  op.  cit.t  p.  485. 
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We  observed  this  species  in  two  of  the  deposits  here  de- 
scribed, viz.,  the  l^ank  Street  and  High  Street.  It  was  also 
obtained  in  three  of  the  deposits  described  in  the  paper  on 
"  Ancient  Lakes  of  Edinburgh,"  as  well  as  in  "  The  Kirkland 
of  Leven  "  deposit  referred  to  in  the  Proceedings  for  1889-90, 

p.  337. 

The  variety  cristata  was  obtained  in  the  material  from  the 
Bank  Street  deposit  only. 

^^nnorbis  nautileus,  including  the  variety  cristata,  appears 

^-'iMiiion,  as  a  living  species,  in  Scotland, 
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being  recorded    from   thirteen    different    counties    in    the 
"  Census." 


Planorbis  spirorbis  (Mtiller). 

Plajiorbis  spirorbis,  Miill.i  Verm.  Hist.,  pt.  ii.,  p.  161. 

„  ,t        F.  and  H.,  vol.  iv.,  p.  169,  pi.  cxzyii.,  figa.  9,  10. 

,,  M        Jeff.,  op.  cit.t  vol.  i.,  p.  87;  vol.  v.,  pi.  v.  (snppl.), 

fig.  6. 
,,  ,,        Roebuck,  op.  ciL,  p.  486. 

This  Planorbis  occurred  in  only  one  of  the  deposits  here 
described,  viz.,  "The  Crane  Peat,"  and  does  not  appear  to 
have  been  observed  in  any  of  the  Ancient  Lake  deposits 
already  referred  to. 

As  a  living  species  it  is  widely  distributed,  and  is  recorded 
from  thirteen  counties  in  the  "  Census." 


Planorbis  contortUB  (Linn^). 

Helix  corUortOf  Linn.,  Syst.  Nat.,  ed.  xii.,  p.  1244. 

Planorbis  contartvSf  F.  and  H.,  vol.  iv.,  p.  160,  pi.  czzvi.,  fig.  3. 

Jeff.,  op.  eit,  vol.  i.,  p.  94 ;  vol.  v.,  pi.  vi.  (inppl.), 

fig.  4. 
Roeback,  op,  cit.,  p.  487. 
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In  the  same  deposit  as  the  last.  This  species  has  already 
been  recorded  from  Elie  in  the  Proceedings  for  1889-90.  The 
deposit  described  in  that  paper  probably  belongs  to  the  same 
Ancient  Lake. 

It  is  recorded  as  recent  in  the  "Census"  from  sixteen 
counties. 


Physa  hypnorum  (Linn^).  Phyia, 

Lamarck. 
Bulla  hypnorum,  Linn.,  Syst.  Nat.,  ed.  xii.,  p.  1182. 

Phyia  hypnorum,  F.  and  H.,  vol.  iv.,  p.  143,  pi.  czzii.,  figa.  6,  7. 

Jeff.,  op,  ciL,  vol.  i.,  p.  26;  vol.  v.,  pi.  vi.  (suppl.), 

fig.  5. 

Roeback,  op.  ciL,  p.  488. 
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This  species  was  observed  in  material  from  two  of  the 
deposits    described  in  this  paper,   viz.,  Bank  Street    and 
High  Street    PAysa  hypnorum  does  not  appear  to  have  been 
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pnviavBlj  neotded  m  a  IoiblI  for  Scodaad.si)d  its  ooeamaee 
IB  Uw  EUe  AndaM  I^ke  dcporit »  mteratiag.M  it  iittwiwi 
tkat  the  apeeies  bw  been  a  natire  al  *'"^*"^  lor  «  ooaador- 
iM«  period. 

Tlds  i%|M  1*  Dolj  known  to  ocror,  u  yet,  in  four  uwinliw 
— ooe  of  tfas  locilttics  beti^  DnalMr,  vboe  it  n  IbiiDd  in 
lii{B  DunhBTB  in  the  old  Ueachfidd,  a  short  distanee  vest 
from  the  Cutte. 

Unmsa  peregn  (Miiiler). 

eamama  pmpnm.  Hhll..  Vmn.  Hitl,  p*.  H..  p.  ISO. 
ZnmiHt yovgvr,  F.  lad  R.,  t«L  jr.,  |i.  W.  pi.  enHL,  fp.  S,  7> 

ftB.3. 
„       BaAiufc,  19*.  eiL,  f.  i&>. 

W«  have  obacrvcd  this  species  in  two  of  the  deposiu 
deflcriWd  here,  viz.,  liaok  Sticet  aud  Hij^h  Street.  It  was 
obtained  in  almost  alt  the  dejiosits  described  in  the  previons 
papers  on  the  Andcnt  Lakes. 

As  a  living  species,  Limnaa  ptregra  is  widely  distributed 
tliTougliout  the  counties  of  Scotland. 


Llmnaea  tnincatDla  (Miiller). 


(sujipl,),  fig.  7. 
,™buck,  op.  cit.,  ]>.  492, 


'.,  tig.  3. 
v..  pi.   vi 


This  species  occurred  in  all  the  four  deposits  referred  to  in 
these  notes.  It  appears  to  ijave  been  ob-^erved  in  only  one 
of  the  dciMjsits  described  in  the  paper  on  "The  Ancient 
Lakes  of  Edinburgh." 

In  its  living  state,  the  distribution  of  this  species  is  almost 
as  extensive  as  the  last,  am)  is  recorded  from  twenty-five 
counties  in  the  "  Census,"  Limnwa  iruncalula  is  almost 
amphibious,  and  we  have  more  frequently  found  it  in  slightly 
damp  places,  than  in  lochs  or  ponds ;  we  have  also 
oooasionally  found  Piaidia  under  similar  conditions. 
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TERRESTKIAL. 
Family  LiMACiDiS. 

Arion  sp.  ?  Arion, 

We  frequently  find  the  calcareous  grains  that  go  to  make 
^P  the  internal  shell  of  these  slugs,  in  the  ancient  lake 
deposits,  but  there  does  not  appear  to  be  any  marked  diflfer- 
^ce  between  the  shell-granules  of  the  various  species  to 
^bleone  species  to  be  identified  from  another  with  any 
S^t  certainty. 

Limax  sp.  ?  Llmax. 

The  shells  or  Limacellce  of  some  species  of  Limax  are  of 
t^uent  occurrence  in  the  deposits,  but  it  is  difficult  to 
determine,  with  any  degree  of  certainty,  to  what  species  they 
XnsLj  belong,  as  these  shells,  which  are  internal,  and  are 
usually  much  softer  than  the  external  shells  of  ordinary 
snails,  undergo  change  of  appearance  more  rapidly,  and  arc 
also  more  liable  to  erosion,  caused  principally  by  the  presence 
of  carbonic  acid,  arising  from  the  decaying  vegetable  matter 
of  the  old  lakes. 

Family  Helicid^. 
Succinea  putris,  (Linni^).  Sncdnea, 

Draparnai 
ffelix putris,  LinD.,  Syst.  Nat.,  ed.  zii.,  p.  1249. 

Succinea  putris,  F.  and  H.,  vol.  iv.,  p.  132,  pi.  cxxxi.,  fifi^s.  4,  5. 

,,  ,,       Jeff,,  op,  cit.,  Tol.  i.,  p.  61 ;  vol.  v.,  pi.  viii.  (sappl.), 

ag.  4. 

,,  ,,      Roeback,  op.  cit,,  p.  450. 

This  species  was  observed  in  all  the  deposits  described  in 
this  paper;  it  is  also  recorded  from  the  "Kirk land  Marl," 
but  does  not  appear  to  have  been  noticed  in  any  of  the 
deposits  described  in  the  paper  on  "  The  Ancient  Lakes  of 
Edinburgh ; "  the  absence  of  this  and  several  other  species 
from  the  deposits  described  in  that  paper  may  be  due  to  the 
small  quantity  of  material  that  was  available  for  examina- 
tion. From  first  to  last  several  hundredweights  of  the  Elie 
deposits  have  passed  through  Mr  Bennie's  hands. 
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In  its  living  state  this  species  is  of  frequDnt  occurrence, 
and  is  recorded  from  sixteen  counties  in  the  "  C'enaun," 


\ 


Zonites  cellarinB  (Miiller). 

miix  «ellaria.  MiUi,  Venn.  Hist.,  pt.  ii,,  ii.  88. 
Xenilea  ttUariva,  K,  luiil  U.,  vol.  Jv.,  p.  33,  pi.  rxi.,  Bgs.   1.3;  itnd 
ftoimd,  pi.  b.  h.  h.,  tig.  3, 

,,  „  Jeff.,  op.  ciU,  vol.  i.,  p.  1S9;  vnl.  v.,  pi.  ix.,  fig.  1. 

I,  „  KmIiucIi,  op.  cit.,  p.  (E3. 

This  species  was  obtained  only  from  the  mutenal  collected 
at  the  High  Street,  Elie,  and  does  not  appear  to  have  been 
observed  in  any  of  the  other  deposits  already  described. 

As  a  living  species  it  is  generally  distributed  throughout 
Scotland,  and  is  recorded  from  thirty-four  counties  in  the 
"Census."  ^m 

Zonites  aUiarins  (MiUer).  ^H 

miix  alliaria.  MM.,  in  Ann.  Phil..  N«w8w.,  vol.  iii.,  p.  379. 
Zottitf  alliiiriul,  T.  anil  B.,  vol.  iv.,  p.  34,  pi.  C3i,,  fig*.  5,  ». 

If^.,  op.  rit..  »wl.  i.,  p.  181;  vol.  v.,  pi.  ii..  tig.  2. 
,,  „      -    Boebnck,  op.  cU.,  p.  1G4. 

Zonites  alliarius  was  observed  in  the  material  from  only 
two  of  the  deposits  referred  to  in  this  pnpei,  viz.,  the  High 
Street  and  Crane  Peat.  This  species  does  not  appear  to 
have  been  obtained  in  any  of  the  previously  deaoribed 
deposits. 

From  the  "  Census  "  it  will  be  seen  that  this  species  is  lilce 
the  last,  widely  distributed  in  5^cot]and,  being  recorded  from 
thirty- five  counties. 

Zonites  radiatnlns  (Alder). 

BeXix  Todiatula,  Aid.,  Cat.  Northumb.  Holl.,  p.  18. 

Zonita  rad(atrttu$,  F.  and  H.,  vol.  iv.,  p.  38,  pL  czxi.,  fi^  1. 

„  „  Jeff,,  op.  cU.,  vol.  i.,  p.  IBB;  vol.  v.,  {d.  is.,  fig,  B. 

„  „  Roebuck,  ap.  cil.,  p.  4SS. 

This  species  occurred  in  three  of  the  deposits  described  in 
this  paper;  the  only  one  in. which  it  was  not  observed  being 
the  Bank  Street  deposit  Zonites  radiatnlus  does  not  seem  t^ 
have  been  obtained  in  any  of  the  other  ancient  lake  deposits. 
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In  its  living  state  this  species  appears  to  be  as  widely 
distributed  as  the  last,  although  it  has  not  been  recorded 
from  so  many  localities;  it  is  authenticated  from  sixteen 
counties. 

Zonites  crystallinus  (Mliller). 

Helix  cryateUlina,  Miill.,  Verm.  Hist.,  pt.  ii.,  p.  23. 

ZaniUs  crystaUinus,  F.  and  H.,  vol.  iv.,  p.  41,  pi.  cxxii.,  figs.  1,  2. 

Jeff.,  op,  ciL,  vol.  i.,  p.  170;  vol.  v.,  pL  x.,  fig.  3. 

Roebuck,  op,  cU.,  p.  459. 

We  observed  this  species  in  only  one  of  the  deposits 
described  in  this  paper,  viz.,  the  Crane  Peat  Zonites 
^fiaUinus  does  not  appear  to  have  been  recorded  for  any 
of  the  deposits  already  described. 

Tiiis  species,  in  its  living  state,  has  a  distribution  some- 
what similar  to  the  previous  two,  and  is  recorded  from  thirty 
different  counties. 

Zonites  folvus  (Miiller). 

Helix/tUva,  Mull.,  Verm.  Hist,  pt  ii.,  p.  56. 

„        „      F.  and  H.,  voL  iv.,  p.  75,  pi.  cxviii.,  figs.  8,  9. 
2kmiU8/tUvus,  Jeff.,  op,  cU,,  vol.  i.,  p.  171;  vol.  v.,  pi.  x.,  fig.  4. 

,,  ,,       Roebuck,  op,  cU.,  p.  460. 

This  species  occurred  in  all  the  four  deposits  mentioned 
in  this  paper,  and  also  in  the  Kirkland  and  Elie  deposits 
previously  described. 

As  a  living  species,  Zonites  fuiviLS  is  widely  distributed  in 
Scotland,  and  is  recorded  from  twenty-six  counties. 

Helix  nemoralis  (Linn^).  HeUx, 

Liuiie. 
^elix  nemoralis,  Linn.,  Syst.  Nat.,  ed.  xii.,  p.  1247. 

,,  ,,         F.  and  H.,  vol.  iv.,  p.  53,  pi.  cxv.,  figs.  1-4. 

„  ,,         Jeff.,  op,  ciL,  vol.  i.,  p.  185;  vol.  v.,  pi.  xi.,  fig.  8a. 

Roebuck,  op,  eit,,  p.  462. 


II  if 


A  few  specimens  only  of  this  Helix  were  obtained  in  the 
material  from  three  of  the  deposits  described  in  this  paper, 
the  only  deposit  in  which  it  was  not  observed  being  the 
Crane  Peat.  This  is  a  species  that  does  not  appear  to  have 
been  obtained  in  any  of  the  ancient  lake  deposits  already 
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doscribed,  but  bus  been  observed  in  Uie  Marine  l*ost-Tertiary 
deposits  of  the  Clyde,  etc. 

In  it8  living  state,  it  is  probably  one  of  tbe  most  widely 
dislriltuted  of  the  JTeliccs  in  Scotland,  and  Is  authenticated 
from  twenty-six  counties  in  the  "  Census." 


Helix  ?  conoiona  (Jeffreys).  ■ 

BflU  rviKimia,  J«ir.,  iu  Liuu.  Traaa.,  rol  ivi.,  p.  333.  | 

,,      kiipida,  vu.  mneinaa,  F.  and  H.,  vol.  Iv.,  p.  TO,  ]>!.  civiii.. 

llg>.  2,  3. 
,,      wnemna,  Jeff.,  op.  eil.,  vol.  i.,  p.  196;  vol.  t,,  ]>L  xii.,  fig.  2, 
„  ,,        Roebnok,  op.  nil.,  p.  *B7. 

Sheila  apparently  belonging  to  this  species  were  of  fre- 
tjuent  occurrence  in  all  the  deposits  at  Elie  descrilied  in  this 
paper. 

Helix  coTtcinna  is  recorded  in  the  "  Census  "  from  fourteen 
counties. 

Halix  pygmsa  (Drapamaud). 

Hdix  pf/gma-a.  Drap.,  Tabl.,  ]i,  93,  anii  Hist,,  p.  114,  pi.  viii.,  figs.  8-10. 
„         „        F.  and  H.,  vol.  iv.,  p.  83,  pi.  cxxj.,  &gt.  9,  10. 
„  ,,         Jeff.,  op.  eit.,  vol.  i.,  p.  ££8}  vol.  v.,  pi.  xiiL,  fig.  7. 

,,         ,,        Boebuch,  op.  eit.,  p.  472. 

Only  a  few  specimens  of  this  species  were  observed  in  the 
material  from  the  High  Street  deposit ;  owing  to  ita  minate 
size  it  is  difficult  to  observe,  and  this  may  accoont  for 
itfi  not  having  been  previously  recorded  from  tlie  ancieot 
lake  deposits. 

Aa  a  living  species  it  is  widely  distributed  but  not  veiy 
common.  It  is  recorded  from  seventeen  counties  in  the 
"  Census." 

Helix  pnlohella,  Miiller. 

Uetie pulcheUa,  Miill,  Verm.  Hist.,  pt.  ii.,  p.  30. 

„         V.  and  H.,  vol.  iv.,  p.  7S,  pi.  cziz.,  figa.  B,  10. 
„  ■■         Jeff.,  op.  cU.,  vol.  i.,  p.  221 ;  voL  v.,  pL  xir.,  Bg.  L 

„  „         Roebuck,  op.  ciL,  p.  473. 

This  species  was  obtained  in  all  the  deposits  at  I3ie  aad 
in  the  Kirkland  marl 
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In  its  living  state  this  species  is  apparently  almost 
wholly  restricted  to  the  counties  on  the  east  coast 
of  Scotland,  only  three  western  counties  being  given 
for  it  in  the  "  Census." 


Pupa  marginata,  Draparnaud.  Pupa, 

Lamarc 
Pupa margiTuUa,  Drap.,  Tabl.  Moll.,  p.  58,  aiid  Hiiit.  Moll.,  p.  62, 

pi.  iii.,  figs.  36-88. 

„    muKorum,  F.  and  H.,  vol.  iv.,  p.  07,  pi.  cxzix.,  ligs.  8,  9. 

„    marginata,  Jeff.,  op.  eit,,  vol.  i.,  p.  249;  vol.  v.,  pi.  xv.,  fig.  4. 

,,  ,,  Boebnck,  op.  eit.,  p.  476. 

Specimens  of  this  Pupa  were  obtained  in  all  the  Elic 
deposits,  but  does  not  appear  to  have  been  observed  in  any 
®*  the  other  ancient  lake  deposits  previously  described,  with 
^^  exception  of  the  Elie  one  described  in  preliminary  notes, 
"^e  have  specimens  of  this  Pupa  from  a  raised  sea-beach  at 
^port,  Cumbrae,  collected  in  1881. 

^  a  living  species  this  Pupa  appears  to  be  confined  to  the 
'^^time  counties  of  Scotland,  no  record  from  any  inland 
^Mm  being  given  in  the  '*  Census." 


Vertigo  antivertigo  (Draparnaud).  Vertigc 

Mtiller. 
Pupa  antivertigo,  Dnp.,TM.  Moll.,  p.  57,  and  Hist.  Moll.,  p.  60, 

pi.  iii.,  figs.  32,  '6'6. 
,,  ,,  F.  and  H.,  vol.  iv.,  p.  109,  pi.  cxxx.,  fig.  7. 

Vertigo  antivertigo,  Jeff,,  op,  eit.,  vol.   i.,  p.   253;  vol.  v.,  pi.  xv. 

fig.  5. 
„  ,,  Roebuck,  op,  cU.y  p.  477. 

, ,  , ,  Scott,  T. ,  Some  Notes  on  the  Scottish  species  of  the 

Molluscan  Genus  Vertigo,  in  Scottish  Naturalist 

for  April  1891. 


This  species  was  observed  in  the  material  from  three 
of  the  deposits  described  in  this  paper,  the  only  deposit 
in  which  it  was  not  observed  being  the  Bank  Street 
one. 

In  its  living  state  it  is  usually  found  in  damp  places,  in 
the  vicinity  of  ponds.  It  is  recorded  from  six  counties 
in  the  "  Census."  Those  range  from  north  to  south  and  from 
east  to  west. 
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Vertigo  py^sa  (Draparnaud). 

Pupa itj/jiiueii,  Drap.,  Higt.  Molt.,  |<,  0.  (iL  iii.,  Qg».  30,  81. 

„  ,,         K,  and  H.,  val.  iv.,  p.  lOU,  1>1.  exxx.,  Bgs.  4-0. 

VmUgopgpixaa,  Jsff.,  op.  tU.,  vol.  i.,  p.  S57:  vol.  v.,  jil.  x*..  6g.  7. 

„  ,,         Roebnck,  op.  at.,  p.  i77. 

„  „         Scott,  T.,  op.  cU. 

This  is  a  much  more  cuuituoti  sjxtcius,  both  rucetit  and  tcMsil, 
tliau  the  laat,  aad  is  widely  distributed. 


Vertigo  subatriata  (JeQ'reyH).  ^H 

dUta  mbiiti'uita,  Jeff,,  in  Linu.  Tmnii.,  toI.  xti.,  p.  616. 
Alfia  siibatriiUa.  F.  and  11.,  vol.  is.,  [i.  IDS,  pi.  cxm.,  %.  3. 
Vitiigo  wiiintriata,  Jeff.,  up.  n(,,  vol.  i.,  p.   21(1;  vol.   v.,  pi.  tvi., 
flg.  2. 

,,  ,,  Uocbuck,  tip.  ci<.,  p.  477. 

„  ,,  Scott,  T.,  op.  cit. 

TIlis  apeciea,  thougli  of  not  so  frequeut  oocurrence,  was 
observed  in  the  same  depoeitfl  aa  tlio  last 

As  a  living  shell  this  Vertigo  ia  recorded  in  the  "  Census  " 
from  three  counties  only.  In  tlie  Scottisli  Naturalist  for  April 
1891  three  more  localiiies  are  givea,  and  to  these  may  now 
be  added  another,  taken  from  "Brit.  CoQch.,"  viz..  East 
Lothian.  Jeffreys  in  "British  Ooncholf^,"  vol  i.,  p.  2ti2, 
mentions  that  "Br  Johnston  found  this  species  in  East 
Lothian  at  a  height  of  1200  feet,"  so  that  Dr  White's  state- 
ment as  to  its  distribution  may  after  all  be  coiiect. 


Vertigo  angnstior,  Jeffreys. 

Ytrtigo  angiMwr,  JelT.,  iu  Linn.  Trant.,  voL  zvU,  p.  Ml. 

Pupa  vmetaia,  F.  and  R,  vol.  iv.,  p.  112,  pi.  cxu.,  fig.  0. 

Vertigo  angiutior,  Jeff.,  op.  eit.,  vol.  i.,  p.  265;  vol.  v.,  pL  xri.,  fi|p  1. 

,,  „        Roebuck,  op.  eit.,  p.  47S. 

„  „        Scott,  T.,  op.  cil. 

We  observed  specimens  of  the  Vertigo  in  the  material 
from  two  of  the  deposits  described  here,  viz.,  the  High 
Street  and  the  Harbour  Road.  Many  specimens  wen 
obtaiiied|from  each  locality. 

In  its  living '  condition  ttiis  species  appears  to  be  very  ran 
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in  ScoUand,  only  one  record  being  given  in  the  "  Census  "  for 
it^  viz.,  Strathbrora,  Sutherland,  £. 


Vertigo  edentnla  (Drapamaud). 

Pupa  edeiUula,  Dnp.,  Hist.  MoU.,  p.  52,  pi.  iii.,  tigs.  28,  29. 

„         „         F.  and  H.,  vol.  iv.,  p.  103,  pi.  cxxx.,  fig.  1. 
Vertigo  edetUula,  Jeff.,  op.  cit,,  vol.  i.,  p.  268;  vol.  v.,  pi.  xvi.,  tig.  6. 

Boeback,  op.  cU,,  p.  478. 

Scott,  T.,  op.  cU. 


I)  It 

It  tt 


Only  one  or  two  specimens  of  this  species  were  obtained 
^n  the  material  from  the  deposit  at  the  High  Street.  This  is 
'^  all  likelihood  part  of  the  same  deposit  referred  to  in  the 
^tish  Naturalist  for  April  1891. 

As  a  living  species  this  Vertigo  is  widely  distributed,  being 
'^^rded  from  eighteen  counties  in  the  "  Census." 

Vertigo  minutissima  (Hartmanu). 

Pupa  miniUissima,  Hartm.,  in  New  Alp.,  vol.  i.,  p.  222,  pi.  ii.,  fig.  5. 

,,  „  F.  andH.,  vol.  iv.,  p.  104,  pi.  cxzz.,  fig.  2. 

VeHigo  minutissima^  Jeff.,  op,  cU.,  vol.  i.,  p.  270;  vol.  v.,  pi.  xvi., 

fig.  6. 
„  „  Roebuck,  op,  cU,,  p.  478. 

„  „  Scott,  T.,  op.  eit. 

This  species  was  observed  in  three  out  of  the  four  deposits 
examined,  the  only  one  in  which  we  failed  to  tind  it  being 
the  High  Street  deposit. 

There  is  nothing  further  to  add  to  the  note  on  this  species 
which  appeared  in  the  Scottish  Naturalist  for  April  1891. 


Cochlicopa  lubrica  (MuUer).  CochU 

Fenisf 
Helix  lubricaf  Mull.,  Verm.  Hist.,  pL  iL,  p.  104. 

Zua  lubriea,  F.  and  H.,  vol.  iv.,  p.  125,  pi.  cxxv.,  fig.  8,  and  animal 

P^  g*  g*  g*i  %  ^' 
Cochlicopa  lubrica,  Jeff,,  op,  cit,,  vol.  i.,  p.  292;  vol.  v.,  pi.  xviii., 

fig.  2. 
Zua  lubrica,  Roebuck,  op,  cU.,  p.  481. 

This  species  occurred  in  all  the  four  deposits  here  described, 
but  does  not  appear  to  have  been  recorded  from  any  of  the 
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ancient  lake  deposits  previously  described,  except  in  con- 
nection with  the  deposit  at  Etie  referred  to  in  "  Preliminary 
Notes."  It  was  excluded  from  tho  lisl  of  shi  lis  obaerveil  in 
the  material  from  that  deposit,  owing  to  tbere  being  some 
doubt  as  to  whether  it  really  belonged  to  that  deposit 
or  not;  but  we  have  now  no  hesitation  in  including 
Cochlicopa  lubrica  in  the  list,  along  with  the  other  shells 
from  the  Elie  deposits. 

As  a  living  shell,  this  species  has  a  wide  distribution,  and 
appears  to  be  common  in  all  the  localities  where  it  is  found. 
It  is  recorded  frum  thirty-six  counties  in  the  "  Census." 


1 


Family  Cabychiiij/K. 

Carjrchiiun  minimum,  MiilK'r. 

Cari/ihium  imTumiitii,  MiiU.,  Verm.  Hial.,  |>t.  li.,  |>. 

F.  suit  R.,  vol.  iv..  p.  198,  {>l.  oxxr.,  fig.  fl. 
,,  JclT.,  ap,  eit.,  vol.  L,  p.  SOO;  vol.  v.,  pi.  zvliL, 

fig.  *. 
Car]/<Mum  coTyAium,  Boebnck,  op.  eU.,  p.  488. 

This  species  occurred  in  large  numbers  in  all  the  four 
deposits  at  Elie,  some  of  the  specimens  being  much  longer 
than  usual. 

As  a  living  species  this  shell  is  widely  distributed.  It  is 
recorded  from  twenty-one  counties  in  the  "  Census  of  Scottish 
Mollusca." 

In  the  "  Census,"  Montagu's  name  Carychium  caryeh/ium 
is  adopted  for  this  shell,  but  no  reason  is  given  for  doing  so; 
and  as  Miiller  described  the  species  under  the  name  used 
here,  nearly  thirty  years  before  Montagu,  there  can  be 
no  q^uestion  as  to  its  priority  over  that  of  Montagu's. 
In  Brown's  "  Becent  Conchology  of  Great  Britain  and 
Ireland,"  2nd  edition,  published  1845,  Miiller's  name  is 
used  for  this  shell,  and  as  shown  by  the  synonymy 
given  here  for  the  species,  Forbes  and  Hanley,  in  their 
"  History  of  British  Mollusca  and  their  Shells,"  published 
1863,  lUcewise  used  Montagu's  name,  as  also  did  Jefieys 
in  his  work. 
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XV.  Supplementary  Observations  on  the  Ciibital  Coverts  of  the 
Euomithes.  By  J.  G.  Goodchild,  Esq.,  H.M.  Geo!  Survey, 
F.G.S.,  F.Z.S..  Member  of  the  British  OrDithologiats 
Union. 

(Read  2lBt  December  ISBS.  ] 

Shortly  after  the  publication  of  my  last  communication  to 
the  Koyal  Physical  Society,'  dealing  with  the  cubital  coverts 
of  birds  in  their  relation  to  classification.  Sir  William  Flower 
honoured  me  with  a  request  for  a  set  of  wings  to  illustrate 
the  chief  points  therein  referred  to,  in  order  that  they  might 
be  exhibited  in  the  Index  Collection  at  the  Natural  History 
Museum,  South  Kensington.  This  commission  would  not 
have  been  easy  to  execute,  had  not  several  fellow-workers  in 
zoology  interested  themselves  to  obtain  specimens  in  the 
flesli  of  the  various  bii'ds  whose  wings  were  required  for  this 
purpose.  Tlirough  their  friendly  co-operation  I  have  thus 
been  enabled  to  examine  anew  many  species  about  whose 
wing  style  more  or  less  uncertainty  was  felt,  and  have, 
further,  had  an  opportunity  for  the  first  time  of  studying  the 
wing  style  prevailing  amongst  several  other  birds,  which  I 
had  not  previously  handled  in  the  fresh  state.  In  addition 
to  the  facts  gathered  in  this  manner,  I  have  re-examined, 
and  carefully  drawn,  the  appearances  presented  by  a  large 
number  of  species  in  the  living  state,  chiefly  at  the  Zoological 
Gardens  of  London  ;  and  have,  further,  dissected  the  wings  of 
a  number  of  interesting  forms  of  birds,  which  I  have  been 
enabled  to  do  chiefly  through  tlie  kind  offices  of  Mr  Beddard, 
the  Prosector  to  the  Zoological  Society. 

This  re-survey  of  the  subject  has  resulted  in  bringing  to 
light  several  additional  facts  of  interest ;  and,  as  might  have 
been  6.xpected  from  the  nature  of  the  investigations,  has  led 
me  to  modify  a  few  of  the  statements  previously  put  forth  by 
myself  and  other  students  of  the  subject.  In  the  present 
communication  it  is  proposed  to  summarise  the  facts  so  far 
as  they  are  yet  known. 

In  my  original  paper  on  the  subject  of  Birds  Wings,'  the 
'  Troc.  Eoy,  Phys.  Soc. ,  vol.  i.,  pp,  317-SSS. 
'  Proc.  Zool.  Soc..  April  1888. 
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chief  object  aimed  at  was  to  record  the  external  characteristics 
03  they  appeared  iu  the  liviug  birds,  and  the  paper  was 
addressed  to  those  who,  like  myself,  were  eni^aged  in  zoologi- 
cal art-work.  For  such  a  purpose  it  was  not  at  all  necessary 
to  eiiter  into  any  detail  respecting  the  structural  characters  of 
the  wings,  or  even  to  discuss  the  more  important  matter  of 
the  insertion  of  the  feathers.  Since  that  paper  was  read,  the 
relationship  of  each  group  of  feathers  to  the  bony  framework 
of  the  wing  has  received  a  considerable  amount  of  attention 
from  Dr  Sclater,  Dr  Gadow,  Professor  Flower,  Mr  Wray, 
Mr  Pycraft,  and  others ;  and  I  have  myself  by  no  means 
neglected  the  subject.  The  main  features  at  present  known 
may,  therefore,  advantageously  be  set  forth  here. 

Attention  will  be  confined  in  this  paper  exclusively  to  the 
feathers  that  appear  upon  the  outer  face  of  a  wing,  as  being 
those  that  are  subject  to  the  more  interesting  sets  of  variations. 
Regarded  in  connection  with  their  insertion  upon  the  fore- 
limb  of  a  bird,  the  feathers  may  b«  primarily  grouped  into 
(1)  those  seated  upon  any  part  of  the  humerus ;  which  will 
be  herein  referred  to  as  the  Postcubitals  or  Humerals.  (2) 
Those  originating  upon  any  part  of  the  forearm,  or  of  the 
integuments  connected  therewith;  these  will  be  termed  the 
Cubitals.  (3)  The  feathers  seated  upon  any  part  of  the  wing 
beyond  the  carpal  end  of  the  foreann,  including  those  seated 
upon  the  carpus  proper,  as  well  as  those  originating  upon  the 
metacarpo- digital  region ;  lor  these,  collectively,  the  name 
Antecubitals  will  be  used  in  this  paper. 

The  Humerals  present  some  interesting  features,  but  it  is 
not  proposed  to  study  these  now.  The  Cubitals  naturally 
group  themselves  into  four  sets,  to  which,  for  convenience  of 
description,  it  is  customary  to  add  a  fifth  set.  These  are, 
counting  from  the  flight  feathers  towards  tlie  front  edge  of 
the  wing,  (1)  the  Remiges,  which  call  for  no  special  remark  at 
present;  (2)  the  Major  Coverts.  The  base  of  each  remex  is 
attached  to  the  under  side  of  the  ulnar,  and  the  Major 
Coverts,  which  theoretically  correspond  in  number  to  the 
Bemiges,  form  a  single  row,  which  is  based  nearly  on  the 
same  level  as  their  respective  primaries,  but  a  little  on  their 
humeral  sidu.     Their  shafts  are  set  somewhat  obliquely,  so 
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tliat  the  tip  of  each  Major  Covert  ia  cairied  bejond,  or  on  to 
the  distal  side  of,  its  con-esponding  remex.     Inserted  on  th  e 

integument  covering  the  aide  of  the  Cubitus  are  groups  (2) 
and  (3) — the  Medians  and  the  Minora,  respectively.  Each 
Median  is  attached  a  little  above  the  point  of  insertion  of 
its  corresponding  Major,  and  invariably  also  a  little  on  its 
humeral  side.  The  Medians  form  a  single  row,  and  are  of 
special  interest  as  being  the  chief  seat  of  variation  in  the 
different  groups  of  birds.  The  Minors  comprehend  a  variable 
number  of  rows  of  feathers,  which  lie  between  the  Medians 
and  the  fold  of  integument  above  the  mdius.  The  first  row 
of  Minors  is  seated  a  little  above,  and  on  the  humeral  side 
of,  its  respective  Median  and  Major,  in  such  a  manner  that  a 
line  joining  the  bases  of  any  set  of  all  three,  passes  obliquely 
across  the  wing.  The  disposition  of  the  Cubital  Coverts 
during  life,  would  suggest  that  the  Minors  above  the  lowest 
row  should  be  based  in  the  same  line  as  the  three  feathers 
just  referred  to ;  but  the  general  disposition  of  the  feathers 
lends  some  -support  to  the  generally  received  view,  that  the 
bases  of  the  Minors  are  arranged  in  quincunx,  or  in  zig-zag 
instead  of  in  a  straight  line  across  the  wing,  as  is  the  case 
with  the  insertions  of  tlie  covert  feathers  there  referred  to. 

The  feathers  seated  on  the  loose  fold  of  integument,  or 
patagium,  extending  along  the  front  edge  of  the  forearm,  are 
distinguished  as  the  Marginals.  In  most  birds  they  can  be 
easily  made  out  by  the  fact  that  when  the  patagium  is  flexed 
towards  the  under  face  of  the  wing  the  edges  of  the  feathers 
seated  on  it  are  raised  more  or  less,  while  those  attached  to 
the  face  of  the  forearm  remain.,  in  general,  unmoved.  The 
distinction  between  the  Minors  and  the  Marginals,  however, 
is  not  in  all  cases  easily  determined. 

In  the  Antecubital  region  of  the  wing  a  separation  of  the 
feathers  into  remiges,  majors,  medians,  minors,  and  marginals 
is  usually  possible.  Ifut  as  the  variations  to  which  these  are 
subject  do  not  yet  appear  to  have  been  thoroughly  worked 
out,  they  will  be  passed  over  with  only  incidental  notice  on 
the  present  occasion. 

In  describing  the  details  of  arrangement  of  the  feathers,  it 
is  convenient  to  make  a  departure  from  the  old  system  of 
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numbpring  of  the  feallurs,  and  to  couDt  them  outwards  from 
the  carpal  joint.  The  1st  remejt,  therefore,  of  both  the 
Cubital  and  the  Antecnbilal  region  is  that  next  the  carpus, 
and  from  this  the  Cubitala  are  numbered  iii  the  direction  of 
the  humeral  joint,  while  the  Antecubitals  ::re  counted  in  the 
opposite  direction.  The  same  rule  is  adopted  with  their 
respective  coverts.  The  1st  Anteoubital  Remex  is  generally 
very  much  reduced  in  aize,  or  may  even  be  absent  entirely. 
Where  it  is  present  it  was  often  regarded  as  a  covert  feather 
until  Mr  Pycraft  pointed  out  its  true  nature.'  Antecubital 
remigea  2,  3,  4,  5,  6,  and  7  are  seated  in  the  metacarpals,  8  ia 
situated  on  the  3rd  digit,  9  and  10  on  the  1st  phalanx,  11  on 
the  2nd  phalanx,  and  12,  distinguishei'1  as  the  liumicle.  on 
the  8rd  phalanx,*  Passing  to  the  cubitus,  we  find  the 
feather  usually  regarded  as  the  1st  cubital  remex  seated 
partly  in  many  cases,  and  entirely  seated  in  others,  upon  the 
carpal  hone.  Beyond  the  1st  the  remaining  remiges,  in 
one  section  of  the  Euomitlies,  succeed  each  other  uniformly 
and  without  any  break,  up  to  near  the  humeral  joint.  Here, 
in  the  birds  whose  forearm  has  been  sbortcnod  within  recent 
times,  the  terminal  feathers  are  often  soft,  and  more  or  len 
reduced  in  size,  as  if  any  reduction  of  the  feathers  conaeqaent 
upon  the  shortening  of  the  forearm  had  taken  place  gradually 
at  the  humeral  end  of  the  cubitus.  That  this  is  the  correct 
view  will  be  rendered  highly  probable  by  some  details 
respecting  the  coverts  to  be  given  presently.  In  another 
section  of  birds,  the  continuity  of  the  remiges  ia  interrupted, 
and  the  "  fifth  "  is  either  absent  entirely,  or  else  is,  it  appean 
to  me,  reduced  to  a  small  downy  feather,  which  does  dn^  as 
one  of  the  inner  coverts.  Whether  I  am  correct  in  thu  riew 
or  not  is  immaterial,  as  in  either  case  the  5th  cubital  remex 
is  functionally  absent  Those  birds  in  which  the  (repnted) 
5th  cubital  remex  is  present  are  distinguished  as  qnincalHtal, 
and  those  in  which  it  is  functionless  are  termed  aquinoabitil. 
For  the  reasons  given  above,  these  terms  are  not  exactly 
suitable ;  but  as  zoologbts  have  generally  adopted  them,  it  is 

'  FjcnTt,  Contribotion  to  the  Pterjlogroiihy  of  Birds'  Wings. 
'  See  Sit  WillUm  Flower's  spnioietis  at  tlie  Natural  History  Mdmqiii,  npcm 
which  put  of  tbii  deMriptioD  ii  bwed. 
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better  to  Tetain  them  aa  they  are  than  to  introdnce  unneces- 

^rjrconfasion  by  employing  new  names.    In  all  birds  soever, 

^  lemiges  overlap  distally,  or  in  such  a  manner  that  the 

distal  edge  of  each  feather  overlaps  the  proximal  edge  of  the 

leather  next  distant  from  the  vertebral  axis,  as  they  are 

^ewed  on  the  outer  face  of  the  wing. 

Taming  now  to  the  Cubital  Majors,  which  are  present  in 

^1  the  Euomithes,  we  find  a  remarkable  feature,  which  was 

^^t  made  known  many  years  ago  by  M.  Gterbe.     Whether 

^Ine  5th  c.r.^  is  present  or  is  absent,  its  corresponding  major 

^^•^nrert  is  present  invariably  in  all  birds.     Further,  I  have 

^^inted  oat  on  more  than  one  previous  occasion,  that  in  those 

^^vings  in  which  the  5th  c.r.  is  present  the  Majors  form  an 

Xonintemipted  series,  shortening,  or  lengthening,  gradually, 

^%om  one  end  of  the  cubitus  to  the  other.     But  where  the 

5th  c.r.  is  absent  an  interruption  of  this  uniformity  becomes 

evident.    The  major  coverts  lengthen  rapidly  from  the  first 

to  the  fifth,  which  now  becomes  the  longest  of  the  Cubital 

Majors;  while  the  sixth  Major  is  often  very  considerably 

shortened,  so  as  to  appear  to  be  not  more  than  half  the 

length  of    the  exposed  part  of  the  feather  preceding  it 

Moreover,  when  traced  to  its  insertion,  the  seat  of  the  feather 

is  often  at  a  higher  level  than  that  of  the  feathers  on  either 

side.    The  fifth  Major  is  the  longest,  and  the  sixth  one  of  the 

shortest,  in  all  aquincubital  birds,  and  the  difierence  in  length 

is  so  marked  that  it  can  easily  be  detected  in  the  living  bird, 

which  thus  bears  on  its  wing  a  perfectly  clear  and  certain 

indication  of  its  aquincubitalism.     In  oil  birds  of  every 

known  family,  the  Majors  overlap  distally,  like  the  remiges. 

The  overlap  of  the  Medians,  on  the  other  hand,  varies  much 

from  group  to  group,  although  it  is,  at  the  same  time,  constant 

for  all  birds  presenting  similar  structural  characteristics.    To 

such  an  extent  is  this  the  case,  that  a  mere  glance  at  the 

arrangement,  or  style  of  imbrication,  in  the  Medians,  even  in 

the  case  of  a  living  bird,  will  suffice  to  show  to  what  section 

of  the  Euomithes  it  belongs ;  and  will  even  enable  one,  in 

the  case  of  a  bird  whose  anatomy  is  imperfectly  known,  to 

predicate  with  tolerable  certainty  what  will  prove  to  be  the 

^  A  convenient  abbreviation  for  **  Fifth  Cubital  Remez." 
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characteristics  of  its  palatal  atmctun?,  of  its  myology,  of  its 
viaceral  anatomy,  or  of  ita  pterylosis.  Like  all  other  single 
characters,  however,  this  particular  one  has  less  taxonotuic 
value  in  cfrtain  cases  than  in  others  ;  but  its  claim  to  rank 
aa  a  taxonomic  feature  of  some  importance  nov  hardly  admits 
of  t>eing  colled  ia  question.  The  Medians  and  also  the  Alinore 
participate  in  the  faulting  that  accompnuies  a'luincubitalisni. 

At  first  it  appeared  as  if  the  variations  in  the  style  of  wing 
coverts  arisiiij!  from  the  absence  of  the  5th  cr.  might  be 
trusted  as  a  feature  of  taxonomic  value,  and  in  my  earlier 
pajiers  it  was  so  treated.  But  recent  inrestigadons  by  Dr 
Scl&ter  and  others  have  shown  that  this  view  of  its  import- 
ance cannot  be  sustained.  Whole  groups  of  birds  are.  it  is 
true,  charBcterised  by  the  "  faidtcd  "  coverts,  which  mark  the 
absence  of  the  5th  cr.  It  may  be  said,  indeed,  that  the 
Euomithes  may  be  divided  into  three  sections,  in  accordance 
with  this  feature.  Tlie  whole  of  the  Trochili.  I'aaaerea, 
Coccyges,  C'rypturi,  Uemipodes,  and  Gallina;  are  characterised 
by  the  unfaulted  cubital  coverts  wliioh  mark  the  quincubttal 
birds.  In  the  wliole  of  another  larj-e  group,  Cfliiiiirisinfj  the 
Caprimulgi,  Psittaci,  Striges,  Accipitres,  Cathartee,  Ser- 
pentarii,  Pandiones,  Pemidse,  Herodiones,  Ansetes,  ColamlMe, 
Steganopodes,  Tubinares,  all  the  Gavio-grallte  (except  on« 
genus  of  Fulicarias),  including  the  Cranes,  the  Bostarda,  and 
the  Sandgrouse,  have  the  wing  coverts  faulted.  On  the  other 
hand,  while  in  the  majority  of  the  Fici,  Coccygee,  and  Cypseli 
the  wing  coverts  are  unfaulted — the  5tJi  c.r.  being  present — 
yet  in  many  species  of  Picarian  birds  and  Swifts,  abont  whoee 
close  relationship  to  the  normal  forma  there  can  be  no  doubt, 
the  5th  cr.  is  absent,  and  the  coverts  are  faulted  accordinglj. 
Closely  allied  genera  of  Swifts  as  well  as  of  KingfiahetB  may 
show  these  exceptional  characteristics. 

The  one  feature  of  this  kind  that  do*!?  appeal-  to  be  con- 
stant in  allied  groups  of  birds  is  the  dircdimi  of  overlap  of 
the  first  twelve  Medians  and  their  ut-cumpanying  Minors. 
In  the  Trochili,  Trogones,  Paradisiida',  Coccyges,  Muso- 
phagidiB,  Caprimulgi,  and  some  few  otlitr  foniis,  the  whole 
of  the  wing  coverta — majors,  medians,  minors,  and  marginals 
— overlap  distally.    On  the  first  five  ol'  tliese  the  oth  cr.  is 
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VKBoA,  and  the  onerto  oonfieqaeiitly  an&alted.    In  the 
Gaprimulgi  (or,  at  any  rate,  in  Caprimulgus  itself)  the  coverts 
n  fiolted  and  the  5th  ar.  is  absent    The  wing  style  of  the 
Gofttouckera  is,  in  &ct,  the  same  as  what  that  of  the  Cuckoos 
^<>Dld  be  if  aqnincubitaL    The  Swifts  agree  with  the  fore- 
going six  groups  in  having  a  predominant  distal  overlap  of 
^6  coverts ;  but,  as  before  remarked,  some  forms  are  quin- 
^bital,  while  others  lack  the  5th  cr.,  and  the  wing  style 
^Mffiers  aocordingily. 

The  normal  Passeres  have  a  style  peculiar  to  themselves. 

-K^n  these    the  one  row  of  Medians  shows  uninterrupted 

^xroximal  overlap,  and  this  is  succeeded  by  a  single  row  of 

^^klinors,  which  shows  overlap  in  the  reverse  direction,  so  as 

to  be  hardly  distinguishable  from  the  Marginals.    This  style 

18  characteristic  of  the  whole  of  the  Passeres  excepting  the 

CorvidsQ.    In  the  Crows,  as  I  have  pointed  out  on  Conner 

occasions,  the  first  six  Medians  overlap  distally,  the  next 

three  (or  a  variable,  but  smaU,  number)  overlap  proximally, 

and  the  remainder  show  distal  overlap.      The  difference 

between  the  wing  style  of  the  Corvida3  and  that  of  the  whole 

of  the  rest  of  the  Passeres  is  much  too  pronounced  to  be 

entirely  without  significance.     If  one  may  judge  by  the  wing 

style,  the  Corvidao  do  not  belong  to  the  Passeres  at  oil,  but 

must  form  a  group  dose  outside,  and  not  far  removed  from 

the  Paradisiidae,  and  with  a  relationship  more  distant  with 

the  Trogones. 

To  what  I  have  already  stated  regarding  the  Trochili  I 
have  nothing  further  to  add — their  wing  style  is  peculiar, 
and  finds  its  nearest  parallel  in  the  next  group. 

The  Cypseli  present  two  styles,  in  accordance  with  the 
presence  or  the  absence  of  the  5th  c.r.  They  have  one  row 
of  Medians  showing  distal  overlap,  and  usually  two  rows  of 
Minors  arranged  in  the  same  manner  as  the  Medians.  Tlic 
bases  of  the  Marginals  are  marked  off  from  those  of  the 
Minors  by  a  tract  devoid  of  feathers,  so  that  the  distinction 
that  has  been  made  between  these  two  groups  of  feathers  is 
fully  justified  in  this  case.  Where  the  6th  c.r.  is  absent 
the  coverts  are  faulted,  giving  rise  to  a  very  peculiar  styli; 
of  wing. 

VOL.  XII.  M 
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TliG  Cuculi,  Muflophagi,  and  tlip  t^apriraulgi  have  (essentially 
ihf  same  style  of  wing  coverta  m  the  Swifts,  only  in  the 
present  group  the  coverta  are  unfaulted  in  the  two  first,  and 
are  faulted  in  the  last  This  feature  is  very  well  seen  in 
Onprimulgus  europceus. 

The  normal  Picarian  style  of  wing  agrees  with  the  Pas- 
serine in  regard  to  the  overlap  of  the  Medians,  which  form 
an  uninterrupted  seriea  overlapping  proximally.  But  the 
Minora  in  this  group  form  rarely  less  than  two  rows  ( Yunx 
has  only  one),  more  often  there  are  three,  and,  in  some  birds, 
more  than  three  rows  of  Minora.  All  these  agree  with  the 
Medians  in  showing  proximal  overlap.  Some  genera  of 
I'icarian  birds  are  aquincnbitat,  and  in  such  cases  there  is 
practically  nothing  to  distinguish  the  wing  from  that  of  the 
next  section.  Tmu:  torquilla  has  only  one  row  of  Minors, 
with  proximal  overlap,  and  its  insertions  are  separatjjd  by  a 
bare  space  from  the  line  of  attachment  of  the  Marginals,  as 
in  the  Swifta.  The  normal  Pioariau  style  ia  very  marked, 
and  easily  enough  reoc^ised. 

In  the  Oallinw  the  wing  style  closely  resembles  that  of 
the  Picarions,  but  it  differs  from  it  in  the  increased  nntnber 
of  rows  of  Minors,  and  also,  in  general,  in  the  prominence 
assumed  hy  the  proximal  third  of  the  Medians  and  Minors, 
which  are  usually  large  in  size,  and  show  distal  overlap.  In 
the  living  birds  this  feature  is  so  marked  aa  to  give  to  the 
Galline  wing  coverts  the  appearance  of  being  imlnicated 
distally  over  the  whole  surface.  The  Galline  style  prerails 
throughout  the  Alectoropod  and  Peristeropod  aectiona,  and  is 
found  with  no  modification  I  have  yet  been  able  to  drtect 
also  in  the  Crypturi  and  the  Hemipodii.  The  ToAeys  have 
a  wing  style  which  is  remarkable  for  the  number  of  covert 
feathers  which  show  proximal  overlap. 

Closely  following  the  Gallinse  in  wing  style,  but  with  the 
difference  due  to  aquincubitalism,  comes  n  large  numter 
of  birds  which  have,  at  first  sight,  very  little  else  thnn  tliis 
feature  in  common.  There  is  practically  no  difference, 
except  in  the  number  of  Medians  and  Minors,  showing 
proximal  overlap  between  the  Psittaci,  Stvii^es,  Accipitres 
properly    so    called,    Herodioues    {Herons    and     Bittema), 
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Anaeres,   Steganopodes    (Cormorants   and    Pelicans    only), 
Folicarise  (exdnshre  of  HeliomisX  Pygopodes,  Colymbi,  and 
the  Guillemota.      In  the  whole  of  these  the  5th  c.r.   is 
AmdaoDally  absent,  and  consequently  the  Majors,  Medians, 
and  Minors  are,  all  alike,  United  over  the  place  of  the 
defunct  remex.    The  first  six  Medians,  and  usually  not  less 
than  three  following,  and  their  three  or  four  rows  of  cor- 
responding Minors,  show  proximal  overlap.     The   number 
of  feathers  in  each  row  appears  to  be  directly  related  to  the 
length  of  the  cubitus.    Where  this  is  comparatively  short, 
the  abbreviation  of  the  feathers  takes  place  at  the  expense 
of  such  coverts  as  lie  nearest  to  the  cubito-humeral  joint,  and 
At  the  same  time  overlap  proxinuUly.    In  other  words,  as  the 
forearm  is  shortened,  in  adaptation  to  changed  modes  of  life,  the 
^Vert  feathers  first  to  disappear  are  not  those  directly  at  the 
Ptoximal  end  of  the  cubitus,  but  only  such  of  them  as  show 
proximal  overlap — those  terminal  feathers  that  show  distal 
Overlap  apparently  in  all  cases  surviving  the  change,  and 
^vancing  to  a  position  nearer  and  nearer  to  the  carpus.    It 
ia  not  easy  to  say  why  this  should  be  so;  but  the  facts  seem 
to  point  to  no  other  conclusion.    Conversely,  with  increased 
length  of   forearm,  the    covert   feathers    added    on    come 
between  those  showing  proximal  overlap  and  those  showing 
distal  overlap,  which  invariably  form  the  end  of  the  series. 
This  consideration  will  enable  the  reader  to  perceive  the 
distinction  between  the  Sails  (exclusive  of  ffeliomis),  the 
Oallinules  and  Coots,  the  Grebes  (whose  wing  style  marks 
them  as  Diving  Kails),  and  the  Colymbidae.    Whether  the 
ancestral  form  of  the  Landrail  was  Colymboid,  or  whether 
Colymbus  is  a  marine  Grebe,  and,  therefore,  a  Sail,  whose 
structure  has  been  adapted  to  a  mode  of  life  in  the  open  sea, 
cannot  be  definitely  stated.     If  I  might  hazard  a  guess,  it 
would  be  to  the  effect  that  Colymbus  is  the  nearest  living 
representative  of  the  ancestral  form;  that  the  Crakes  represent 
one  section  of  its  descendants  modified  to  a  life  inland;  and 
that,  possibly,  the  Grebes  are  reverting  from  the  Salline 
stage  of  modification  to  one  more  nearly  resembling  Colymbus. 
ITeliomis  appears  to  be  a  quincubital  Sail,  judging  by  a 
specimen  lent  to  me  by  Mr  Beddard.     The  relationship  of 
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the  Ouillemnta  to  Col3nnbas  I  can  onlj  guem  at;  bnl  the 
ntn^'C  of  vnriuty  of  wiuf<  style  amongst  the  **  XKven  "  m^gests 
that  tho.y  Iiuvq  nrison  froto  Beveral  different  stoeka,  of  one 
of  wliicli  tim  Plovers  may  be  regarded  as  the  modem  repre- 
sentatives. 

Bomo  of  tbc  birdH  nsually  included  in  Uie  Accipittes 
bolouf!  claewliiTo,  if  their  wing  style  afliorda  any  trustworthy 
indication  of  their  alUnities.  The  grcia]i!i  referred  to  are 
Uie  Cathartu;.  whose  wings  have  the  ninie  style  as  those 
of  lAptoptiliis;  Qypaetm,  whicli  may  Ixt  a  Paliearctic  repre- 
sentativd  of  the  Cathartii^ ;  Serj>erUariK»,  which,  af^ain, 
reaeniblca  the  Storks  in  tbia  respect;  the  I^andioncs,  whose 
wing  style  is  peculiar  to  itself,  but  comes  nearest  to  some 
of  the  Divers;  and  lastly,  the  Honey  Bozzarda  (Pemidic), 
whose  wing  stylo  would  place  them  not  far  from  the  Storka. 

In  all  the  birds  just  noticed,  the  first  six  Medians  and 
their  respective  Minors  overlap  proximalli/.  and  the  same 
mode  of  imbrication  characterises  a  variable  number  of  these 
covert  festhera  beyond  the  sixth.  In  all  the  birds  remaining 
to  be  noticed  the  5tb  c.r.  is  wanting,  the  coverts  are  faultefl, 
and  at  least  the  first  five  Medians  have  a  ditUU  overlap. 
In  the  m^onty  of  the  birds  only  three  or  foor  <tf  the 
Medians,  usually  numbers  6,  7,  and  8,  are  the  only 
feathers  belonging  to  this  series  that  show  proximal  overlap. 
Usually  the  first  eight  or  ten  of  the  Minors  overlap 
proximally,  in  some  birds  more  than  that  number.  As  there 
is  no  new  feature  of  special  importance  oonnected  with 
these,  they  will  be  passed  over  with  only  a  brief  notice.  As 
a  central  form,  around  which  all  the  members  of  the  gronp 
under  notice  may  be  placed,  is  Charadrius,  well  represented 
by  the  Golden  Plover,  whose  wing  is  shown  in  fig.  18,  pL  xv., 
vol  X.,  pToatdings  of  the  Royal  PhyskaX  Society.  Near  this 
stand  the  Cranes,  Bustards,  and  Sandgrouse.  The  wing  style 
of  the  last-named  bird  finds  its  nearest  representative  in  the 
Plovers;  it  is  certainly  quite  unlike  the  wing  of  any  (JalliDe 
bird.  Near  the  Plovers  also  comes  Qov/ra,  whose  wing' 
figured  No.  16  {loe.  eU.),  occupies  an  intermediate  position 
between  the  Peristeropod  Qallinse  and  the  Pluvialine  birds. 
Next  comes  the  normal  Columbte  (fig.   17).    With  tiNM 
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a  aeries  in  irfuch  the  whde  of  the  Medians  show 
distal  oveilapL  Near  to  the  Plorers  come  the  Gulls  and 
Tenu  (fig.  20),  together  with  the  non-diving  Petrels. 
Another  line  of  modification  of  the  Plavialine  pattern  leads 
to  the  Phoenioopteiidaey  Plataleidae,  Ciconiidse,  Serpenlariu^ 
TatUahu^  and  some  few  other  birds. 

linked  on  to  the  last  by  the  Sknas  and  the  Fulmars,  and 
^  the  end  of  the  whole  series,  comes  a  certain  number  of 
Inids  whose  wings  show  distal  overlap  over  nearly  their 
^hole  surface.  These  include  the  Cathartse  (fig.  22,  loc  cit.), 
I^^ptoftUus  (fig.  21,  loc^  cU.\  Pngata,  Sula  (fig.  23,  loe.  cit), 

^^iomedea,  Hoius  (fig.  24,  loc  cU.),  Pufinua,  and  the  Tubinares 

^general 
In  conclusion,  I  have  to  thank  the  following  gentlemen  for 

help  rendered  by  the  gift  of  specimens — Captain  Davies, 

Skomer    Island;    Bev.  H.  A.   Macpherson;    Prof.  D*Arcy 

Thompson;  Messrs  Robert  Howard;  J.  C.  Smith,  Penrith; 

I*.  E.  Beddard;  Wm.  Evans,  Sec  Royal  Physical  Society; 

W.  Eagle  Clarke,  Donald  Knight,  Frank  Traill,  and  others. 
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PROCEEDINGS 


OF   THE 


EOYAL   PHYSICAL   SOCIETY, 


SESSION  CXXIII. 


Wednesday,  15th  November  1893. — Robert  Kidston,  F.R.S.E., 
F.G.S.,  retiring  Vice-President,  in  the  Chair. 

The  retiring  Vice-President  delivered  the  following  opening 
address,  "  On  the  Various  Divisions  of  British  Carboniferous 
Eocks  as  determined  by  their  Fossil  Flora  " : — 

Qentlemen, — The  study  of  Palaeontology  naturally  suggests 
three  lines  of  investigation — 1st,  the  vertical  and  horizontal 
distribution  of  the  organisms,  or  their  distribution  in  time 
and  space ;  2nd,  their  affinities  with  recent  and  other  extinct 
forms;  and  3rd,  the  part  fossils  play  in  aifording  data  for 
the  identification  of  strata  which  may  be  widely  separated 
in  space. 

On  the  third  of  these  heads,  especiaUy  in  regard  to  British 
Carboniferous  rocks,  I  wish  to  make  a  few  remarks  this  evening. 

This  subject  is  neither  new  nor  free  from  differences  of 
opinion,  especially  in  regard  to  the  value  of  fossils  in 
determining  or  correlating  strata.  The  MoUusca  have 
usuaUy  been  selected  as  the  most  suitable  organisms  for  this 
purpose — chiefly  on  account  of  their  wide  distribution,  their 
great  numbers,  and  the  generally  good  condition  in  which 
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they  occur — tLcir  culcarooaa  shcUa  being  very  Favourable  fur 
their  preservation. 

Oiher  ftuiuuil  remains  have  also  been  used  as  teats  for  the 
H^  of  rocks,  bat  till  comparatively  recently,  in  Britain,  fossil 
plants  have  been  entirely  neglected  for  this  purpose.  On  the 
<3onlintiut,  however,  much  has  been  done  by  the  aid  of  fossil 
plants  ill  correlating  and  dividing  the  Carboniferous  rocks  into 
zones. 

The  use  of  fossil  plants  for  such  purposes  is  fully  justified 
in  tlie  admirable  works  of  Geinitz,  Weiss,  2eilter,  Grand' 
Kury,  Renault,  and  others. 

At  present  I  shall  restrict  my  remarks  to  the  correlation 
of  the  British  Carboniferoua  rocks  among  themselves,  and 
omit  any  reference  to  their  foreign  representatives,  as  the 
tinio  at  my  disposal  will  not  admit  of  luy  entering  upon  such 
B  wide  subject. 

In  many  of  our  Formations  fossil  plants  are  comparatively 
rare,  and  iu  such  cases  the  MoUusca  or  other  animal  remaina 
must  8L>rvG  as  tests  for  the  correlation  of  such  rooks;  but 
whtri)  i>lanls  occur  in  sullicient  quantity,  I  believe  that  in 
all  cases  they  give  the  surest  index  of  age. 

I  am  aware  that  this  is  not  the  view  generally  taken, 
chiefly,  I  believe,  because  fossil  plants  have  not  been  studied 
to  nearly  the  same  extent  that  animal  remains  have  been. 

In  Britain  few  of  our  palieontologists  have  devoted  them- 
selves to  the  study  of  the  fossil  flora;  but  those  who  have 
gone  into  the  subject  carefully,  have,  I  believe,  fully  recognised 
the  value  of  plants  for  correlating  strata.  I  need  only  instance 
two  British  palieontologists  whose  work  proves  this  state- 
ment— Mr  Clement  Reid  and  Mr  J.  Starkie  Qardner. 

Sir  Archibald  Geikie  expresses  a  different  opinion  from  that 
which  I  have  adopted.  He  says,  in  writii^  of  the  Carboni- 
ferous system:  "Fossilplantsdonot  serve  so  well  for  porpoaes 
of  geological  claasiiication  as  animal  fossils;"*  and  again, 
"  As  the  conditions  for  the  preservation  of  organic  lematns 
exist  more  favourably  under  the  sea  than  on  land,  relics  of 
marine  must  be  far  more  abundantly  conserved  t^an  those  of 
terrestrial  organisms.  This  is  true  to-day,  and  has  doubtless 
>  Text-ltook  of  Geology,  2nd  sd,,  p.  7S2. 
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been  true  in  all  past  geological  time.  Hence,  for  the  purposes 
of  the  geologist,  fossil  remains  of  marine  forms  of  life  far 
surpass  all  others  in  value.  Among  them  there  will  neces- 
sarily be  gradations  in  importance,  regulated  chiefly  by  their 
possession  of  hard  parts,  readily  susceptible  of  preservation 
among  marine  deposits." 

.  .  .  "  Of  all  the  marine  tribes  which  live  within  the 
juxta-terrestrial  belt  of  sedimentation,  unquestionably  the 
Mollusca  stand  in  the  front  rank  as  regards  tlieir  aptitude  for 
becoming  fossils.  In  the  first  place,  they  almost  all  possess 
a  hard,  durable  shell,  composed  chiefly  of  mineral  matter, 
capable  of  resisting  considerable  abrasion,  and  readily  passing 
into  a  mineralised  condition.  In  the  next  place,  they  are 
extremely  abundant  both  as  to  individuals  and  genera.  They 
occur  on  the  shore  up  to  high- water  mark,  and  range  thence 
down  into  the  abysses.  Moreover,  they  appear  to  have 
possessed  these  qualifications  from  early  geological  times. 
In  the  marine  Mollusca,  therefore,  we  have  a  common  ground 
of  comparison  between  the  stratified  formations  of  different 
periods.  They  have  been  styled  the  alphabet  of  pala^onto- 
logical  inquiry.  It  will  be  seen  as  we  proceed,  how  much, 
in  the  interpretation  of  geological  history,  depends  upon  the 
testimony  of  sea-shells. 

"  Turning  next  to  the  organisms  of  the  land,  we  perceive 
that  the  abundant  terrestrial  flora  has  a  comparatively  small 
chance  of  being  well  represented  in  a  fossil  state ;  that  indeed, 
as  a  rule,  only  that  portion  of  it  which  the  leaves,  twigs, 
flowers,  fruits,  or  trunks  are  blown  into  lakes,  or  swept  down 
by  rivers,  is  likely  to  be  partially  preserved.  Terrestrial 
plants,  therefore,  occur  in  comparative  rarity  among  stratified 
rocks,  and  furnish  in  consequence  only  limited  means  of 
comparison  between  the  formations  of  diflerent  ages  and 


countries." 


.  .  .  "  Another  character  determines  the  relative  im- 
portance of  fossils  as  geological  monuments.  All  organisms 
have  not  the  same  inherent  capacity  of  persistence.  The 
longevity  of  an  organic  type  has,  on  the  whole,  been  in 
inverse  proportion  to  its  perfection.  The  more  complex  its 
structure,  the  more  susceptible  has  it  been  of  change,  and 
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consequently  tlie  less  likely  to  be  able  to  withstand  the 
influences  of  changing  climate  and  other  physical  conditions. 
A  living  species  of  Foraminifer  or  Brachiopod,  endowed  with 
comparative  indifference  to  it«  enviroument,  may  spread  over 
a  vast  area  of  the  aea-fluor;  and  the  same  want  of  sensibility 
enables  it  to  endure  through  the  cbntigiug  physical  conditions 
of  successive  geological  periods.  It  may  thus  possess  a  great 
range  both  in  space  and  time.  But  a  highly  specialised 
mnmmal  is  usually  confined  but  to  a  limited  extent  of 
country,  and  to  a  narrow  chronological  range." ' 

This  extract  fully  ilhistratea  the  views  generally  held  by 
palaeontologists,  and  the  reasons  why  they  hold  them.  But 
the  very  reasons  on  which  they  place  so  much  importance 
on  the  ISIoUusca  for  the  identiticatton  of  strata  are  those 
which  to  me  seem  to  make  them  most  unsuitable  for  such 
purposes. 

The  opinions  I  hold  on  this  subject  may  not  be  generally 
applicable  to  all  the  formations,  nor  do  I  claim  that  they  are, 
but  they  certainly  apply  to  the  Carboniferous  formation,  and 
it  is  only  in  connection  wilb  Carboniferous  rocks  that  I  can 
personally  speak. 

One  concrete  example  may  illustrate  why,  in  Carboniferous 
rocks,  the  KloUusca  are  not  so  suitable  as  plants  for  deter- 
mining horizons. 

When  sinking  the  shaft  of  the  Hamst«ad  Colliery,  Great 
Barr,  near  Birmingham,  450  feet  of  red  and  purple  shales, 
marls,  and  sandstones  were  passed  through  before  meeting 
with  the  Middle  Coal-Meaaures.  These  upper  rocka  had  been 
mapped  by  the  Geological  Survey  as  Permian ;  bnt,  from  the 
evidence  derived  from  the  plants,  which  were  carefully 
collected  by  Messrs  F.  G.  Meacham,  M.E.,  and  H.  Insley, 
who  were  in  charge  of  the  work,  it  was  shown  that  these 
shales  belonged  to  the  Upper  Coal -Measures.' 

The  Mollusca  met  with  were  also  preserved,  though  un- 
fortunately some  of  the  specimens  collected  were  deatioyed 
through  an  accident  From  those  preserved,  Dr  John  Young 
identified  the  following : — 

'  Text-Book  of  &>ology,  2na  ed. ,  p.  801. 

'SboTtsus.  Roy.  Soc.  EJin.,  vol.  iixt,,  p.  817,  1888. 
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Prodtictus  seniireiiciUaitcs,  Martin. 

„  scahriculus^  Mat  tin. 

Edmondia  rudiSf  M*Coy. 
Schizodua  sp.,  allied  to  S.  carbonariuSf  Port!. 
Modiola  lingucdis^  Phill. 
AnihrcLcosia  Urei^  Flem. 
Leda  altenuata^  Flem. 
Goniotitea  sp.,  allied  to  G,  excavatus^  Phill. 

An  JBuompJuUtts  was  also  got,  but  was  unfortunately 
destroyed  before  I  saw  the  collection. 

Leaving  out  of  consideration  those  individuals  which  are 
only  generically  identified,  two  of  the  species,  Modiola 
lingualis  and  Leda  attemiaia,  have  been  recorded  from  the 
upper  beds  of  the  Calciferous  Sandstone  Series ;  P.  semireti- 
ciUatus,  P.  scabricultis,  and  Edmondia  rudis  are  frequent  in 
the  Carboniferous  Limestone  Series  of  Scotland ;  while 
Anthracosia  Urei  is  generally  restricted  to  the  Lower  Coal- 
Measures.  Anyone  judging  of  the  age  of  these  rocks  from 
the  MoUuscan  remains,  would,  without  doubt,  class  them  as 
Lower  Carboniferous,  whereas  they  are  certainly  of  Upper 
Coal-Measure  age. 

This  case  is  not  an  isolated  one,  and  Br  John  Young  has 
referred  to  such  occurrences  in  his  paper  entitled  "  Notes  on 
the  Occurrence  and  Bange  of  Lingvia  in  the  Carboniferous 
Series  of  the  West  of  Scotland."  ^  Speaking  of  the  apparent 
extinction  and  reappearance  of  an  organism  in  a  higher 
horizon,  the  paper  concludes  with  the  following  remarks : — 
"  Of  such  changes  we  have  evidence  in  several  of  our  coal 
seams,  formed  of  the  remains  of  a  terrestrial  vegetation 
accumulated  in  swamps  at  or  near  the  sea-level,  and  now 
found  to  be  overlaid  by  a  great  thickness  of  fossiliferous 
marine  strata.  But  wherever  we  find  a  sudden  extinction  of 
the  organic  life  in  any  stratum,  we  are  not  to  suppose  that 
such  extinction  was  universal.  In  most  cases  it  must  have 
been  comparatively  local,  for  a  total  extinction  would  imply 
a  new  creation  of  the  same  forms  in  every  succeeding  age  of 
strata  in  which  they  are  met.  The  most  probable  supposi- 
tion is,  that  during  all  the  long  geological  ages  in  which  our 

^  Trans.  Geol.  Soc.  Glasgow,  vol.  ii.,  p.  144. 
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fosailiferoua  strjta  wera  being  deposited,  or  from  the  first 
appearance  of  life  on  our  globe,  there  never  has  been  at  any 
one  time  a  total  itxtiucliaa  of  the  flora  or  fauna  from  the 
roniote  period  till  the  present  time ;  and  when  we  find  in  our 
Conl- Measures  tho  constant  reappearance  of  certain  well- 
known  species,  after  euoh  local  extinction  iu  higher  and 
liij^Iicr  atages  of  airata  in  the  same  locality,  we  are  naturally 
led  to  conclude  that,  while  they  becamo  extinct  over  these 
tracts,  they  mutt  have  continued  flourishing  -  in  other  parts 
of  our  Curltoniferous  set,  and  that  they  apread  from  these 
spots  into  their  old  localities  wheruver  the  condition  of  the 
sea-bottom  again  became  favourable  to  their  growth 
and  development." 

In  a  letter  from  the  same  writer,  dated  26th  Octol)cr  1887, 
Ur  Young  fnrtlier  aaya ;  •'  There  can  be  wo  doubt  of  the 
repeated  occurrence  in  higher  and  higher  horizons  of  many  of 
thu  marine  and  freah- water  forms  of  life  found  in  our  Scottish 
(Jual -Measures.  Since  this  paper"  (that  quoted  above)  "  waa 
printed,  I  have  been  able  to  trace  other  forms  bestdee 
Liytipiht,  tlint  niugo  from  the  Vitry  lowt.-at  fosailiferoua  marine 
beds  up  into  that  of  the  Permian  formation.  It  is,  there- 
fore, quite  unsafe  to  take  any  oue  organism  as  characteristic 
of  any  special  horizon,  for  closer  investigation  of  the  strata  in 
any  country  is  constantly  proving  their  recnrrence  or  occur- 
rence in  higher  or  lower  beda" 

It  is  seen,  therefore,  that  not  only  genera,  but  even 
species,  of  Mollusca,  have  persisted  through  a  vast  period 
of  time  in  Carbonifertnta  rocks,  and,  in  some  cases,  through- 
out the  whole  of  this  great  period,  extending  from  the 
Calciferous  Sandstone  Series  to  the  Upper  Coal-Measnres. 
We  can  easily  understand  how  this  has  been  brought  about, 
for  marine,  or  fresh-water  animals,  endowed  with  the  power 
of  locomotion,  would  migrate  to  more  favourable  localities, 
whenever  the  conditions  of  tlie  area  in  which  they  lived 
became  unfavourable  for  their  life  and  development.  As  a 
rule,  we  may  conclude  that  these  changes  unfavourable  for 
their  growth  and  development  came  on  gradually,  sndi  as 
the  sinking  or  elevation  of  the  sea-bottom,  or  alterations  id 
the  nature  and  amount  of  sedimentation.     There  may,  and 
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apparently  have  been,  sudden  extinctions  of  marine  life  in 
certain  areas,  as  in  the  Upper  Old  Red  Sandstone  at  Dnra 
Den,  where  the  fish  have  been  overwhelmed  and  killed  in 
shoals,  but  such  cases  would,  probably,  be  rare,  and  I  think  we 
are  warranted  in  concluding  that  marine  organisms  were  able, 
in  the  great  majority  of  cases,  where  the  physical  conditions 
necessary  for  their  growth  altered,  to  preserve  themselves  by 
migration.  The  proof  of  this  is  seen  in  the  repeated  recur- 
rence of  the  same  organism  in  higher  and  higher  horizons — 
and  it  is  this  very  capability  of  migration  and  self-preserva- 
tion of  the  species  through  vast  periods  of  time,  which  make 
the  MoUusca,  and  marine  organisms  generally,  so  much  more 
wnsuitahle  than  plants  for  determining  horizons  in  the  Carboni- 
ferous formation. 

If  we  examine  the  conditions  under  which  land  plants 
grow,  we  see  how  unfavourable  their  conditions  are,  when 
compared  with  those  of  marine  animals,  for  the  preservation 
of  their  existence  when  any  physical  change  took  place  which 
was  unsuited  to  the  conditions  necessary  for  their  life.  Plants 
being  fixed  to  the  ground  on  which  they  live,  subsidence, 
to  even  a  slight  extent,  would  be  sufficient  to  cause  their 
destruction  and  subsequent  envelopment  in  mud  and  silt,  as 
it  is  highly  probable  that  they  grew  mostly  on  flat  marshy 
tracts  little  elevated  above  the  sea-level. 

Even  elevation  of  the  land  would,  probably,  be  little  less 
fatal  to  their  existence,  by  bringing  about  a  drier  situation 
with  a  probable  less  humid  atmosphere.  Of  course  it  is  quite 
unlikely  that  a  complete  extinction  took  place  over  large 
areas,  but  notwithstanding  we  fully  admit  this,  there  still 
remains  the  cardinal  fact  that  plants  are  provided,  only  to  a 
limited  extent,  with  the  means  of  preventing  the  evil  con- 
sequences of  a  change  of  physical  conditions,  when  compared 
with  the  advantages  for  preservation  of  their  life  possessed 
by  oi*ganisms  endowed  with  the  power  of  locomotion.  Some 
species  of  fossil  plants  persisted  much  longer  than  others, 
but  even  in  the  case  of  those  which  persisted  longest,  their 
range  in  time  is  not  nearly  so  great  as  that  of  their  con- 
temporary Molluscs. 

If  we  divide  the  Carboniferous  formation  into  Upper  and 
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Lower  Curliuiiiferous,  and  these  ialo  their  minor  divisions  as 
eliown  in  the  following  table, — 

/  Upper  Coa1-Measur«s. 

Upper        J  Middle  Coal-Measures. 

Cnrboniferoua.  1  Lower  Coal-Meaaures. 

V  Millstone  Grit  Series. 

I  Carboniferous  LiineatoneSeriesof  Scotland 
Lower  \  (  =  yore<laIe  Eocks  of  England). 

Carboniferous.  ^  Calciferous  Sandstone  Series  of  Scotland 
\  ( =  Mountain  Limestone  of  EngUncI), — 

we  find  that  thougii  certain  species  of  shells  extend  from  the 
Calciferous  Sandstone  Series  into  the  Upper  Coal- Measures, 
I  do  nut  know  a  sintjlo  species  of  plant  found  in  Uie  Lower 
Oarboniferous  that  occurs  in  the  Upper  Car)>onirerous. 
So  far  as  1  have  been  able  to  ascertain,  there  is  not  in 
Britain  one  species  common  to  both  of  these  great  divisions. 
Between  the  top  of  the  Carboniferous  Limestone  Series  and 
tlie  base  of  the  Jlillstone  Grit,  an  enormous  period  of  time 
is  unrepresented  by  any  rock  in  Britain — a  period  so  great, 
that  during  its  existence  a  complete  change  took  place  in 
the  flora.^ 

But  irrespective  of  this  great  break  in  the  depoffltion  of 
Carboniferous  rocks  in  Britain,  many  of  the  Calciferoos 
Sandstone  species  do  not  pass  into  the  Carboniferous  Lime- 
stone Series,  though  they  have  some  species  in  common ;  still 
the  floras  of  the  two  periods  are  very  different  as  a  whole. 

'  or  ooar«e  Sliginaria  occurs  both  above  Hud  below  th«  MillitoiM  Grit,  bat 
SligmaHa  wu  the  root  of  l^jiidodendren  and  Sigillaria,  and  probablj  of 
titpidophloifta  and  Bathrodtndron.  All  these  genera  eccnr  in  both  the  Upper 
•ad  Lower  CLrbonirerona  rocka,  hot  in  each  diTiaion  are  raprMeBtwI  bj 
different  species.  All  that  can  be  said  of  Stigmariait  that  it  ii  the  root  of  one 
or  other  of  the  plaots  of  theee  genera.  In  nocase,  aofarai  I  know,  CMimr^ar 
any  giren  SUffrnaria  to  any  given  Lcpidodinilron,  etc.  All  we  can  laj  U  that 
the  Sligmaria  found  in  Upper  Cirboniferane  rocka  are  the  roots  of  Upper  Cat* 
boniferona  apeciea,  and  those  foand  in  Lower  Carbonileroaa  rocka  an  the  nMta 
of  Lower  Oirbonireroua  species.  The  eaoje  lemarke  may  be  made  of  Lepida- 
ttrabai  mriabUij,  L.  and  II.,  which  ia  an  "aggregate  apeciea,"  and  of  MmM  of 
the  Ltpidophylti — even  the  named  species  of  which  eridently  oonUiii  the  Iwna 
or  bncta  of  more  than  one  plant. 
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Again,  we  find  very  few  of  the  Lower  Coal-Measure  plants 
passing  up  into  the  Upper  Coal-Measures,  and  even  the 
few  that  do  so  pass  up  are  among  the  rarest  of  Upper  Coal- 
Measure  species,  whereas  they  are  the  commonest  species 
in  the  Lower  Coal-Measures:  even  from  the  Middle  Coal- 
Measures  very  few  pass  into  the  Upper  Coal-Measures,  The 
Middle  and  Lower  Coal-Measures  have  a  much  greater 
similarity  in  their  flora,  but  here,  too,  we  find  each  series 
characterised  by  its  fossil  plants. 

But  before  passing  from  the  more  general  questions  which 
affect  the  whole  subject  of  the  value  of  palseontological 
evidence  in  determining  the  age  of  rocks,  the  very  important 
question  as  to  the  practical  application  of  the  principle 
demands  some  attention,  for  on  the  use  we  make  of  our  tools 
depends  the  value  of  the  work  done. 

Some  palseontologists  have  accepted  the  occurrence  of  a 
single  species  or  even  specimen  as  sufficient  evidence  for  the 
determination  of  a  horizon.  This  is  an  abuse  of  palaeontology 
— ^and  such  treatment  of  fossils  has  brought  the  science  into 
disrepute,  if  not  contempt,  in  some  quarters;  but  for  this 
palaeontologists,  and  not  palaeontology,  are  to  blame. 

From  the  occurrence  of  Alethopteris  (JPecapteris)  Serlii, 
Brongt  sp.,  in  the  Forest  of  Wyre,  Worcestershire,  the  late 
Dr  Stur  correlated  these  beds  with  the  Upper  Coal-Measures.^ 
Now,  though  Alethopteris  Serlii  is  a  characteristic  Upper  Coal- 
Measure  plant,  and  is  extremely  abundant  in  that  horizon, 
it  also  occurs,  though  very  rarely,  in  the  Middle  Coal- 
Measures.  If  instead  of  fixing  upon  a  single  species  as  the 
test  of  age,  the  other  fossils  found  associated  with  Alethoptei^is 
Serlii  in  the  Forest  of  Wyre  had  been  taken  into  account,  it 
would  have  been  evident  that  the  Coal-Measures  of  the  Forest 
of  Wjrre  were  of  Middle  Coal-Measure  age. 

In  fossil  botany,  it  is  utterly  unsafe  to  fix  upon  one  species 
for  determining  horizons,  and  altogether  to  ignore  the  other 
plants  with  which  it  is  associated.  It  must  always  be  borne 
in  mind  that  the  presence  of  certain  species  is  not  always 
of  itself  sufficient  data  for  the  determination  or  correlation  of 
horizons,  for  equally  important  is  the  absence  of  others. 

1  Verbandl.  d.  k.  k.  geol.  Beichs.,  1884,  No.  7,  pp.  135-141. 
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Thoro  arc  certain  cases,  I  admit,  where  the  occurrence  of  a 
AiDgle  species  goes  fnr  to  prove  f  hp  age  of  the  rocks  frmn 
which  ii  was  durivofl,  Experience  has  tau^^'ht  us  Umt  a 
greater  ptilii'ontological  value  for  determining  horizons  belongs 
to  certain  genera  and  species  than  t«  others,  and  there  are 
many  cases  where  c<trt«ia  plnnte  and  animals  have  never 
I>cen  found  but  on  on«  particular  horizon  ;  still,  great  care  is 
necessary  in  dealing  with  such  negative  data,  for  there  is 
ttlw.iys  the  possibility  of  auch  organisms  Iwing  fonnd  in  other 
horizons. 

If.  on  the  other  hand,  we  deal  with  a  collaction  of  fossils, 
ooDtaiiiing  a  greater  or  less  number  of  species,  the  risk  of 
giving  undue  importance  to  any  given  species  is  done  away 
with,  and  hero  another  very  important  factor  esters  in — the 
relative  proportiim  of  the  Sf^ecies. 

The  value  of  this  relative  proporlum  of  the  species  is  well 
illustrated  when  dealing  with  ihe  correlation  of  the  varioua 
divisions  of  the  Ooal-Meosures,  as  developed  in  Britain. 

If  one  carefully  examines  the  floras  of  the  Upper,  Middle, 
and  Lower  Coal-Mfasurea,  it  is  fouiul  that  of  the  few  species 
whicii  extend  through  all  the  divisions,  such  species  are  usually 
common  in  one,  or  even  two  of  the  divisions,  and  extremely 
rare  or  absent  in  the  other  division  or  divisions,  as  the  cose 
may  be ;  hence  any  possibility  of  giving  an  undue  importance 
to  the  rare  occurrence  of  a  species,  which  may  be  common 
in  some  other  horizon,  is  entirely  eliminated  by  taking  into 
consideration  the  prevalence  of  the  other  species  with  which 
it  ia  associated,  and  which  may  be  extremely  rare  or  quite 
unknown  in  the  other  divisions. 

Any  characters  derived  from  colour  or  litbological  character- 
istics of  strata  are  of  little  use  in  the  correlation  of  horizons, 
except  in  restricted  areas.  In  many  cases  where  colour  has 
been  accepted  as  evidence  of  ilie  age  of  a  rock,  it  has  led  to 
error.  On  one  occasion  Professor  Hull  says :  "  In  connection 
with  the  colour  of  these  sandstones,  it  may  be  stated  that  it 
has  been  found  in  the  neighbourhood  of  Ratnford,  that  sand- 
stones, which  at  the  surface  assume  a  purple  colour,  are 
found  to  be  brown  or  grey  where  pierced  by  coal-shafts,  and 
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this  is  probably  one  of  the  distinguishing  characters  of  Coal- 
Measure  sandstone  as  compared  with  those  of  Permian 
age."i 

Such  characteristics  do  not  hold  for  the  separation  of 
Permian  from  Carboniferous  rocks.  The  Upper  Coal-Measure 
red  shales,  which  partly  surround  the  South  Staffordshire  Coal 
Field,  have  all  the  colour  characteristics  of  Permian  rocks,  as 
generally  defined,  and  are  mapped  as  Permian  on  the  (Geological 
Survey  Maps ;  but  their  fossil  plants  have  shown  them  to  be 
of  undoubted  Upper  Coal-Measure  age.  I  do  not  think  that 
the  colour  of  rocks  gives  any  infallible  indication  of  their 
age;  it  is  certainly  no  test  between  Corboniferous  and 
Permian  rocks.  The  red  colour  of  the  rocks  under  con- 
sideration is  adventitious,  and  may  result  from  subsequent 
staining,  derived  from  rocks  that  once  overlay  them,  though 
now  removed. 

The  following  tables  show  the  correlations  of  the  Scottish 
and  English  Carboniferous  rocks,  as  proposed  by  some  of 
the  most  recent  writers  on  the  subject. 

The  first  is  taken  from  the  Reports  of  the  Congr^s  g^o- 
logique  international,  4me  session,  London,  1888,  Appendix  B; 
''Beports  on  Classification  and  Nomenclature;"  2nd  edition. 
Report  of  Sub-Committee,  No.  IV.  **  Carboniferous,  Devonian, 
and  Old  Ked  Sandstone,"  p.  153  (1891). 

^  Mem.  Oeol.  Surrey  EngUnd  and  Wales — The  Geology  of  the  Gonotry 
aroond  Preacot,  Lancaahire,  pp.  10,  11.    Londoo,  1882. 
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From  a  perusal  of  the  "  Eeport  of  the  Sub-Committee  on 
the  Carboniferous,  Devonian,  and  Old  Eed  Sandstone  Forma- 
tions," one  is  almost  led  to  think  that  its  members  were  not 
unanimous  in  their  views  on  the  correlation  of  the  various 
Carboniferous  horizons,  nor  of  the  most  suitable  terms  to 
be  adopted  for  them.  The  chief  feature  of  the  Report  is  its 
suggestion  of  uncertainty. 

One  of  the  conclusions  they  arrived  at  was  that  "no  hard  and 
fast  line  can  be  drawn  between  the  Lowest  Carboniferous  rocks 
and  those  of  the  Devonian  or  Old  Red  Sandstone  Series."  ^ 

I  presume  that  the  Devonian  or  Old  Red  Sandstone  Series 
referred  to  here  means  only  the  Upper  Old  Red  Sandstone. 
Upon  this  the  basement  beds  of  the  Carboniferous  formation 
lie  conformably,  but  the  palaeontology  of  the  Upper  Old  Red 
Sandstone  in  Scotland  is  so  essentially  distinct  from  that 
of  the  Lower  Carboniferous,  that  it  does  not  seem  to  me 
possible  to  unite  the  Upper  Old  Red  Sandstone  with  the 
Carboniferous  formation. 

The  fact  that  the  basement  beds  of  the  Carboniferous  forma- 
tion lie  conformably  on  the  Upper  Old  Red  Sandstone,  need  not 
lead  to  the  inference  that  they  are  parts  of  the  same  formation. 

No  one  could  be  more  explicit  on  this  subject  than  Sir 
Archibald  Geikie.  He  says :  "  Geological  history,  therefore, 
if  its  records  in  the  stratified  formations  were  perfect,  ought 
to  show  a  blending  and  gradation  of  epoch  with  epoch,  so 
that  no  sharp  divisions  of  its  events  could  be  made."  * 

I  also  give  here,  from  the  same  source  from  which  the 
previous  table  is  taken,  the  "Generalised  Index  of  the 
Carboniferous  Rocks  of  Scotland,"  by  Mr  B.  N.  Peach,  F.RS.» 

This  gives  an  excellent  geological  sketch  of  the  divisions  of 
the  Carboniferous  formation  as  developed  in  Scotland.   I  shall 

'  Loc.  cU.j  p.  B/140.  This  conclasion  of  the  committee,  mentioned  while 
treating  of  the  Carboniferons  rocks,  scarcely  agrees  with  that  stated  on  p. 
B/155  when  dealing  with  the  Old  Red  Sandstone.  ...  ''  So  far  as  England 
is  concerned,  it  seems  a  step  in  the  right  direction  to  substitute  the  name 
Garboniferoos  Basement  Beds  for  that  of  Upper  Old  Red  Sandstone,  and  to 
retain  the  yenerable  name  of  Old  Red  Sandstone  for  the  lower  division. 
In  Scotland,  hoioever,  the  distinctive  character  of  the  Upper  Old  Bed  SandsUme 
is  far  too  pronounced  to  make  stieh  a  nomenclaiure  suitable**  (Compare  note 
in  Report  given  here  on  p.  197,  Note  2.) 

«  Text-Book,  2nd  edition,  p.  629.  »  Loc,  cii.,  p.  B/150. 
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Iiare  occaaiiia  to  reTer  to  this  table  a^aiii,  whtfa  deatiug  with  the 
correlatioD  of  the  Scottiah  and  Eii^liith  OarbonUeroua  rocka. 

Tablb  II. 

Genfralufil  TiuUx  0/  tkt  Carboni/ermis  KorJx  0/  Scotland,    By 

B.  N.  i'cach,  F.li.S. 

All  tipjicr  group  qI  red  unilntunta,  iiIirIm,  vto,,  wiUi 
tlilu  i»>«l*,  [iroliibly  Riuivalent  to  tbo  PrtiDant 
Urit  o(  KciKUod.     Tbim  grouti  mu  with  a  goitlo 
I  ur.m11.         1^      nucot.rumihy  on  tU  beiiii  Wow. 

r  AltviuftiloD*  of  Miid«tnni<«,  iilialcii,  GrvcUyi,  with  odwX 
<,  roruiiDfC  lliflgnulorpunioDof  tbacoal-ilotJs 


1T)<p«r  or  Ited 
SanJttona 


Black  Oraap. 


uf  ScotUaiL 

8ioiiUr  bail*,  Vat  wtth  Chick  landstODM,  toil  tba 
cohI  ■•■■rn«  IxieoiiiluK  Untioalu'.  Probably  tho 
U4iimilur  BcJb  or  England.  Tbu  "Slaty  B^iud 
ImaiUnio  "  U  iu«d  cuuv«ntioiial1  j  as  the  liae  line. 

Saniliitonw,  iibaliui,  and  ouane  fireclays,  with  len- 
licubu'  MBuii  uf  coal.  Tht-aa  jmss  up  into  tba 
C-oal-MciuQres  aboTF,  and  down  iuiu  the  Oar- 
bntiffaroiu  Liiiienlooo  below,  the  •livbunna  beiing 
arliitrary  in  both  caaa*.  The  bwia  Una  la  c«naU- 
tntrd  in  the  eaatcm  aids  of  Sciitlani]  \ij  Uw  Outli- 
rnry  LimrKtaQe,   and  in   tbe  wiratcni  (Kbeir  tlie 


iiiy    I 


1   by   thi-   Arl 


,„y 


a 

'  .§ 


An  upper  group  of  landatoQCs  and  ahalei  containing 
■t  least  t1<n-e  limoatonea,  viz.,  the  Caatlerarj,  the 
C»'iiiy  or  Arden,  and  (be  Index  LimcatoDe,  and 
ocuaaionally  Kome  norkable  coala.  The  Indue 
LimeftOQi!  receivea  lu  name  from  ita  poaiiion 
tmnicitintcly  abova  the  workable  coal  ifami  of  the 
next  fironp. 

A  middle  gronp  of  Baiidatonee  and  ahalea,  with 
sovcral  workable  aeame  of  coal  and  iranatone. 

A  lower  group  ol  saDdstoiira,  sbalea,  eU.,  with  threa 
or  more  baiida  of  litneBtono,  of  which  the  Hurlct 
ia  tbe  most  important.  Tbo  top  of  the  gronp  is 
taken  arbitrarily  at  tbe  Hoaie  Limestone.  The 
ba.t<^  Hue  is  formed  over  tbe  greater  part  of  Scot- 
luud  by  the  Hurlet  Limestone,  but  in  parta  of 
Ayrsbire  and  iAnaikiihLTe  is  drawn  at  the  Wee 
'^     Liiiieatone,  60  feet  billow  tbe  Hurlet 

I  " Carbon iTerons  Liioeslone  Si*rica  of  ik'otland.  This  nrnje,  however,  ii 
now  used  in  England  for  tbe  Yorednle  Rucks  and  Carboniferous  Limeetona 
collectively,  u  previously  slalcii. — A.  S." 

The  statement  referred  to  here  is  that  given  on  pages  138,  130  of  th*  mud* 
Report,  from  which  the  following  is  extracted  :— 

"  In  the  case  then  of  luch  a  formation  an  the  Cnrboniferau^  it  seema  to  DM 
that  the  right  thing  ia  for  each  district  to  have  it*  own  siibdivisioni  sod  Ita" 
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'  All  upper  or  "Cement-stone"  group,  so-called, 
because  it  is  made  up,  in  some  districts,  of  alterna- 
tions of  blue  shaly  clays  and  argillaceous  lime- 
stones. But  in  the  Edinburgh  area  it  consists  in 
the  upper  part  of  grey  sandstones  and  shales  ¥rith 
seams  of  oil  shale  and  a  fresh- water  limestone  (the 
Burdiebouse  Limestone).  On  the  coast  of  Fife,  on 
the  other  hand,  the  beds  are  chiefly  marine,  and 
more  like  the  overlying  series.  These  changes  are 
attributed  to  the  beds  having  been  deposited  on 
an  uneven  surface,  which  was  not  all  enveloped 
until  the  Calciferous  Series  was  completed. 
A  lower  or  Red  Sandstone  group.  Ko  particular 
band  is  used  to  divide  this  from  the  preceding. 
On  the  Borders  and  in  Berwickshire  a  platform 
of  contemporaneous  volcanic  rock  serves  for  a 
boundary.  But  in  Haddington  volcanic  activity 
occurred  at  a  later  date,  and  in  other  parts  towards 
the  close  of  the  Cement  group,  or  far  on  in  the 
Carboniferous  Limestone  Series.  The  group  con- 
sists chiefly  of  red  and  green  marls  and  sandstone, 
passing  down  into,  and  barely  distinguishable 
from,  the  Upper  Old  Red  Sandstone.  The  latter, 
however,  is  often  absent,  in  which  case  the  Red 
Sandstone  group  rests  unconformably  on  the 
Lower  Old  Rod  Sandstone  or  Silurian  Rocks. ^ 
Upper  Old  Red  Sandstone.' 

own  nomenclature,  and  that  great  caution  should  be  exercised  in  attempting 
to  correlate  the  divisions  of  one  district  with  those  of  another. " 

"The  i*ystem,  commonly  in  use  in  educational  books  throughout  the 
country,  of  placing  the  local  subdivisions  of  each  dihtrict  in  a  vertical 
column,  and  of  arranginff  those  which  are  supposed  to  be  equivalent  along  a 
horizontal  line,  may,  in  Professor  Green's  opinion,  be  of  use  as  an  aid  to  the 
nnderstanding,  but  if  intended  to  represent  the  way  in  which  nature  works, 
can  only  be  mischievous. " 

"  The  carrying  out  of  the  system  leads  to  a  forced  and  unnatural  classi- 
fication in  all  districts,  except  in  those  which  happen  to  have  been  selected 
as  forming  an  area  of  typical  development,  and  gives  an  appearance  of 
synchronism  which  is  genei^ly  untrue. 

"The  particular  case  referred  to  by  Professor  Green  has  been  met  by  the 
Geolofrical  Survey  recently.  The  term  Carboniferous  Limestone  having 
proved  inapplic&l'le,  it  wa:i  made  more  elastic  by  adding  the  word  Series. 
Thus  the  loredale  Rocks  and  Carboniferous  Limestone  are  now  grouped 
together  under  the  name  of  Carboniferous  Limestone  Series.  The  name 
Bemician,  which  had  been  used  by  S.  P.  Woodward  in  1856  for  the  Lower 
Carboniferons  Rocks,  was  independently  suggested  by  Prof.  G.  A.  Lebour  in 
1875,  for  the  Carboniferous  Limestone  Series  in  those  parts  of  the  Noith  of 
England,  where  the  Carboniferous  Limestone  and  the  Yoredale  Bedn  blend 
in  such  a  way  as  to  form  a  link  between  the  Yorkshire  and  the  Scottish  types 
of  the  series.  The  lower  part  of  the  Lower  Carboniferous  (the  Calciferous 
Sandstone  of  Scotland  and  the  Upper  Old  Red  Sandstone  or  Carboniferous 
Basement  Beds)  are  included  by  many  authors  under  the  name  Tuedian, 
originally  proposed  in  1 855  by  Mr  Tate  for  the  Calciferous  Sandstone  Serief*, 
and  subsequently  advocated  by  Professor  Lebour." 

^  The  Red  Sandstone  group  is  now  mapped  by  the  Geological  Survey  of 
Scotland  as  Upper  Old  Red  Sandstone. 

*  "  Corresponding  to  the  Carboniferous  Basement  Beds  of  England.  The 
same  beds  are  referred  to  by  both  names  on  the  Border." 
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In  regard  to  the  note  referring  to  the  union  of  the  Yore- 
dale  Beds  and  the  Mountain  Limestone,  uudur  the  name  oi 
the  "  Carboniferous   Limestone   Series,"   it   seema   to   be 
retrograde  movement  in  nomenclature. 

I  jjresume  that  there  is  a  general  consensus  of  opinion  that 
the  Yoredale  Iteds,  or  the  upper  portion  of  them  at  lea«t^ 
are  the  equivalent  of  the  Carhoniferous  Limestone  Series  of 
Scotland.  I  have  seen  no  fossil  phiuts  from  the  Voredale  Bods, 
and  ttierefore  offer  no  opinion  on  their  relationship  to  the 
CarboniforouB  Limestone  Series  of  Scotland, — my  knowledge 
of  the  series  being  entirely  gained  from  written  descriptions. 
But  this  is  known,  tliat  the  Toredale  Beds  overlie  the 
Mountain  Limestone  of  Knf^Iand,  and,  further,  it  is  also 
known,  that  the  Alountain  Limestone  of  England  is  tha 
equivalent  of  the  t'nlciferous  Sandstone  Series  of  Scotland;*- 
Uierefore  tlie  probability  is,  that  the  Yorfldale  Beds  are  the 
equivalents,  in  whole  or  in  part,  of  the  Carl>oniferous  Lime- 
stone Series  of  Scotland.  That  being  the  case,  I  do  not 
think  they  should  be  dassed  aa  merely  an  upper  portion  of 
the  Mountain  Limestone  of  England.  If  the  position  of 
these  Yuredalc  Beds  is  doubtful,  bo  much  greater  ia  the 
necessity  of  retaining  them  under  their  old  name.  Their 
very  union  witli  the  Mountain  Limestone  under  one  name  ia 
against  the  Committee's  own  suggestion  aa  to  the  advisability 
of  using  "  local  subdivisions."  In  any  case,  the  note  as  given 
to  Mr  Peach's  sketch  section,  would  lead  one  to  infer  that  the 
writer  of  the  note  accepted  the  position  given  to  the  Yore- 
dales  by  Mr  Peach,  but  then  said  that  the  Carboniferous 
Limestone  Series  of  Scotland  and  liie  Calciferous  Sandstone 
Series  of  Scotland  should  unitedly  bo  regarded  as  the 
equivalents  of  (Aeir  Carboniferous  Limestone  Series  (of 
England),  which  comprises  the  Yoredole  Rocks  and  the 
Jlountain  Limestone. 

This  is  working  backwards.  There  is  no  doubt  that  the 
Carboniferous  Limestone  Series  and  the  Calciferous  Sandstone 
Series  of  Scotland  form  two  well-defined  series,  and  that  the 

'  Gooilchild.  Nale  on  tho  OnrboDircroui  ConglomcntM  of  the  Eutern 
Pari  of  the  Biiin  of  tlie  E(leu— Quart.  Jour.  Qeo\.  Soc,  vol  ixi.,  1871, 
p.  394. 
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Mountain  Limestone  of  Eogland  is  the  equivalent  of  the 
Calciferous  Sandstone  Series  of  Scotland.  The  fact,  then,  that 
there  is  some  difficulty  in  referring  the  Yoredale  Beds  to 
their  equivalents  elsewhere,  or,  even,  in  drawing  a  dividing 
line  between  them  and  the  Mountain  Limestone  of  England, 
is  no  reason  why  rocks,  whose  true  position  in  Scotland  is 
known,  should  be  slumped  together  in  order  to  bring  them 
into  conformity  with  the  recently  proposed  Carboniferous 
Limestone  Series  of  England,  a  term  which  has  admittedly 
been  introduced  to  get  rid  of  a  difficulty. 

But,  whatever  be  the  position  of  the  Yoredale  Beds,  the 
Carboniferous  Limestone  Series  of  Scotland  is  a  clearly 
defined  series,  and  distinctly  separable  from  the  Calciferous 
Sandstone  Series  on  which  it  lies.  This  being  so,  it  is  very 
unfortunate,  to  say  the  least,  that  the  members  of  the 
Committee  who  drew  up  the  Report  on  the  Classification  of 
British  Carboniferous  Rocks,  should  have  adopted  the  term  of 
Carboniferous  Limestone  Series  for  certain  rocks  in  England, 
the  greater  portion  of  which  are  known  to  be  of  older  age 
than  the  rocks  to  which  this  term  has  been  previously  applied 
in  Scotland, 

If  the  proposal  of  the  Committee  be  adopted,  it  cau  only 
lead  to  additional  confusion  in  the  classification  of  the  Lower 
Carboniferous  rocks  of  Britain. 

The  classification  given  by  the  Committee  in  their  Table 
of  the  Divisions  of  the  Carboniferous  System  as  drawn  up 
by  Professor  Holl,^  seems  to  be  founded  not  on  palaeouto- 
logical  evidence  but  on  the  physical  conditions  which  have 
maintained  during  the  formation  of  the  strata, — conditions 
which  are  not  indicative  of  age,  and  which  have  again  and 
again  recurred  at  different  times. 

*  See  aiikf  p.  194. 
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OKOLOOIOAL  NOTEH  UN  THE  DIVISIONS  OF  THB 
CAUUONIFKKOUS  FOBMATION  AS  DEVELOl'ED 
IN  HKITAIN.' 

SCOTLAND. 
VrvKR   ('oAl.-MKAaUHES. 

Tyyicai  Arta  in  liritain. — IlatUtock  and  Karrlngton  Seri« 
of  Lhe  Somereot  Cool  Field. 

There  stiU  remaitie  some  doubt  ua  to  the  ix^cnrrence  of  this 
division  ol'  the  Coal-Metisiirc-it   in   Scollmid.     The  kte  ^6 
K.  W.  Binney,  in  &  paper  entitled  "  Further  Observations  on 
the  CarlKiniferous,  Permian,  and  Triassic  Strata  of  Cambei 
land  aiid  Dumfries,"*  identified  certain  beds  ucar  Oaiionbj 
as  Upper  Cojil-Meiianres.      From  some  rcddfiit-d  ahalea  i 
Pt>nton  Linns,  about  'A  miles  east  of  CanonliJe,  I  have  eoen 
few   specimens   of  fossil    plants   wliidi    were   collected   \>f 
Mr  A-  Macconochie  of  tiie  Geological  Survey  of  Scotland. 

Among  these  were  Atiiropteris  fiexuosa,  Brongt,  and 
Ptcopteru,  which  if  not  P.  arbortawns,  SchL  sp,,  is 
closely  allied  to  it,  but  unfortnnntely  the  preservation  of  thia 
latter  speeiindu  was  too  imperfect  to  allow  of  a  satisfactoi^ 
determination.  P.  arborescnu  1  have  hitherto  only  seen  in 
the  Upper  (Joal-Measures,  and  N.  Jitxuom  in  the  Upper  Coal- 
Measures  and  in  the  Transition  Series  lyinj?  between  the  Upper 
and  Middle  Coiil-Measiires  in  the  South  Wales  Coal  Field. 

Without,  however,  expressing  any  definite  opinion  about 
the  position  of  these  Canonhie  beds,  it  is  tolerably  clear  that 
their  place  ia  well  up  in  the  Coal-Measures,  and  apparently 
not  lower  than  the  Middle  Coal- Measures. 

MinriLE  CoAL-MEAsmtBS. 
Typical  Area. — The  Dudley  Coal  Field,  South  Staffordshire. 
"The   red    measures   overlying   the   coal-hearing   strata." 
"  Coal-Meaanres  d*' "  of  the  Geological  Survey  of  Scotland. 

In   the   general   section   of    the   rocks   occurring  in   the 
Kilmarnock  district,  described  in  the  "  Explanation  "  to  the 
\  om  itted  froin  tbfai  noto. 
Srdiier.,  18fi6,  p.  313. 
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Geological  Survey  Map,  Sheet  22,^  the  following  description 
is  given  of  the  Coal-Measures  in  descending  order : — 

Coal-Measures  consisting  of — 

(&)   Sed  sandstones,  marls,  fireclays,  and  shales,  etc., 
with  Carboniferous  plants.      It  contains  no  coal 
seams, 
(a)   A  group  of    white    and    grey   sandstones,  dark 
shales,  fireclays,  ironstones,  and  coals. 

The  upper  group  of  red  sandstones  {b)  is  conjectured  to 
lie  unconformably  on  the  lower  group  (a).^ 

In  some  other  districts,  as  in  the  Lanarkshire  Coal  Field, 
thin  coal  seams  oocur  occa3ionally  in  the  upper  group  of  red 
sandstones,  but  they  are  of  no  economic  value.^ 

These  red  beds  are  also  seen  overlying  the  coal-bearing 
series  in  StirliDgsbire,^  Fife,  and  the  Dalkeith  Coal  Field, 
Midlothian.^ 

A  most  interesting  section  of  these  red  measures — ^the  d^' 
of  the  Geological  Survey — has  been  described  by  Messrs 
Binney  and  Kirkby.* 

It  is  seen  on  the  coast  of  Fife  between  the  river  Leven  and 
East  Wemyss,  and  consists  of  red  and  purplish  sandstones, 
shales  and  marls,  blotched  with  yellow  and  green,  varying  in 
tone,  but  assuming  a  more  or  less  pronounced  red  colour, 
with  thin  beds  of  impure  coal,  a  thin  bed  of  argillaceous 
limestone,  and  a  bed  of  Entomostracan  haematite.  This 
series,  as  developed  here,  according  to  Messrs  Binney  and 
Kirkby's  observations,  lies  conformably  on  the  Lower  Coal- 
Measures,  and  has  a  thickness  of  947  feet. 

One  of  the  chief  interests  of  this  section  is  found  in  the 
fossil  plants  which  have  been  collected  from  several  of  the  beds. 
These  red  beds  are  generally  very  barren,  and  excepting 

'  Mem.  Geol.  Sanrey  of  Scotland — Explanation  of  Sheet  22.  Ayrshire 
(north  imrt),  with  parts  of  Renfrewshire  and  Lanarkahire.   Edio.,  1872,  p.  9. 

'^  Loc.  cU.,  p.  22,  ptragraph  42. 

'  Mem.  Oeol.  Sanrey  of  Scotland — Explanation  to  Sheet  28.  I^narkshire, 
Central  District!,  1878,  p.  35,  paragraph  69. 

*  Mem.  Oeol.  SiurTey  of  Scotland— Explanation  <tf  Sheet  31  (1879),  p.  42, 
paragraph  75. 

^  Mem.  Geol.  Snrvty  of  Scotland— Geology  of  the  Neighbourhood  of 
Edinburgh,  1861,  p.  110. 

*  Quart.  Jour.  GeoL  Soc.,  vol.  xxxviii.  (1882),  p.  245. 
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the  specimens  collected  by  Messrs  Binney  and  Eirkby, 
I  have  not  seen  any  fossil  plants  from  them.  These  fossils 
were  kindly  submitted  to  me  by  Mr  Kirkby,  and  from  their 
examination  I  have  been  able  to  correlate  these  red  shales 
(the  d*'  of  the  (Jeological  Survey)  with  the  Middle  Coal- 
Measures  of  England.^ 

Mr  Kirkby  has  kindly  provided  me  with  the  accompanying 
section  of  the  Fife  Coal-Measures,  on  which  are  marked  the 
beds  in  these  red  measures  from  which  the  fossil  plants  have 
chiefly  been  collected.  The  numbers  given  at  the  side  of  the 
section  correspond  to  those  given  in  the  detailed  section 
which  accompanies  the  paper  in  the  Quarterly  Journal  of 
the  Geological  Society. 

The  following  are  the  plants  collected : — 

Bed  16: 

Alethopteris  aquilina,  Sofal.  tp. 
Bed  21: 

Rhabdocarpus  sulcatuSy  Presl.  sp. 
Bed  24 : 

Xeuropteris  rarinerviSf  Banbury. 
Bed  28 : 

Catamites  ramosus,  Artis. 
„        Stickowii,  Brongt. 

Calaifwcla'ius  equiseti/ormis,  Schl.  sp. 

Sphenophyllum  emarginatum  (1),  Brongt. 

Note. — Two  small  and  fragmentary  specimens, 
but  probably  belonging  to  this  species. 

Pecopteris  Miltoni  (1),  Artis. 

Note. — Specimens    fragmentary,    but   I   have 
little  doubt  as  to  tbeir  ideatity  with  this  plant. 

Aletliopt^ris  aq^Ulina^  Schl.  sp. 
Note. — Very  plentiful. 

Mariopttris  rmiricata,  Scbl.  sp. 
Neuropteris  Selieuchzeri,  Hoffm. 
„  rarinervis,  Banbury. 

>  I  did  not  860  these  fossils  till  after  the  pnblication  of  Messrs  Hinney  and 
Kirkby's  paper — the  perosal  of  which  was  the  first  notice  I  had  of  their 
discovery.  From  the  examination  of  the  original  specimens,  I  foond  that  in 
several  cases  they  had  been  misnamed,  and  it  was  only  after  correcting  these 
errors  of  identification  that  the  true  i)osition  of  those  red  beds  was  discovered. 
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Le]iidodr.ndron  opKiurun,  firongl. 
Ij«pido»triibu»  variabiliM,  L.  And  H. 
SiffUlaria  eamptoUtnia,  Wood  sp.  (  =  5.  ifiOnostt^nM; 

I-c<*qx,). 
Cordaitea  tp. 
TTigonocar}ni*Parkintoni,'RtaD^.,fnrmnolnf:fom 

L.  and  H. 
"  Alg<!e  or  rootkls,"  Jtinncy  and  Kirkby,  loe.  eit.,  pi.  i 
JfuU. — These    May   poBaibly    be    the    divi<l( 

fruiting  braochleta  of  a  Ciilymniatothecoiii  f 

They  are  not  Algie  or  tootlftts. 
Bed  33 1 

yiiuro}>tfr{»  rarititrnt,  Bunbtiry. 
Red  47 : 

Ctilnmitei  Bp. 

NfuropUrU  Sch«tichitri,  HofTm. 

„  rnrinerviM,  Diinbnry. 

Ltpidodetuiron,  <^f.  rymomim,  St«mbg. 
Ltjiu/ophyttuin  lancfolalwm,  L.  and  H. 
Triffotioearjtus  Parkintoin,  Braagl.,  forma  oliiKF/ttn 

L.  and  H. 

Tlie  distiiiclly  Middle  C(iaI-Measure//«'M  of  these  plants 
will  l)ii  fully  seen  when  compared  with  the  plants  from  the 
same  Measures  of  the  English  Coal  Fields,  where  this  division 
is  much  more  developed. 

In  Mr  Tench's  Generalised  Index  {given  aiile,  p,  196),  he 
suggests  that  these  red  sandstones  and  shales  are  the  probable 
equivalents  of  the  Pennant  Grit  of  England.  This,  however, 
cannot  be  their  position,  for  the  Upper  Pennant  of  the  South 
Wales  Coal  Field  is  of  Upper  Coal-Measure  age,  and  the 
I,ower  Pennant  of  the  same  area  forms  a  Transition  Series, 
overlying  the  Middle  Coal-Measuros ;  and  though  the  actual 
age  of  the  Pennant  Eocka  of  Somerset  cannot  be  accurately 
determinod,  they  overlie  the  Transition  Series  of  Somersel^ 
and  are  therefore  considerably  above  the  Middle  Coal- 
Measures 

Lower  Goal-Measures. 
"  Lower  or  lilack  Group  "  of  Mr  Peach's  Section.     "  Coal- 
Measures  d* "  of  the  Geological  Survey  of  Scotland. 
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This  division  contains  all  the  workable  coals  of  Coal- 
Measure  age  that  occur  in  Scotland.^ 

Many  writers  on  Scottish  geology  refer  to  this  series  as  the 
Upper  Coal-Measures  in  distinction  to  the  coals  worked  in 
the  Carboniferoud  Limestone  Series,  which  they  call  the 
Lower  Coal-Measures,  Lower  Series^  or  Lower  Coals.  But 
the  so-called  Lower  Coal-Measures  or  Series  are  not  Coal- 
Measures  at  all,  and  the  loose  application  of  the  term  "  Coal- 
Measures"  or  "Coal  Series"  to  all  strata  containing  workable 
coal  seams,  has  done  much  to  create  misconception  as  to  the 
true  position  of  the  fossils  derived  from  the  coals  of  the 
Carboniferous  Limestone  Series  or  "  Edge  Coal "  Series.^ 

Millstone  Grit  Series. 

Although  many  geologists  consider  that  there  is  no  very 
definite  stratigraphical  line  of  reparation  between  the  Mill- 
stone Grit  and  the  underlying  Carboniferous  Limestone 
Series,  an  enormous  interval  of  time  must  have  elapsed 
between  the  formation  of  these  two  series — an  interval, 
the  existence  of  which  is  proved  by  a  complete  change  in 
the  flora  of  the  Millstone  Grit  from  that  occurring  in  the 
underlying  Carboniferous  Limestone  Series. 

It  is  well  known  that  any  change  in  the  form  of  life  has 
been  a  gradual  and  slow  process,  and  that  no  sudden  breaks 
occur  in  the  chain  of  organic  existence,  and  that  any  change 
undergone  by  the  flora  and  fauna  of  bygone  ages  represents  a 
longer  or  shorter  period  of  time — a  period  the  duration  of 
which  is  measured  by  the  changes  produced;  and  its  presence 
is  as  clearly  proved  by  these  changes  as  if  it  had  been  repre- 
sented by  the  formation  of  beds  of  solid  rock.' 

^  Leaving  oat  of  account  the  Canonbie  Coal  Field,  about  whose  geological 
position  there  remains  some  donbt. 

'  Such  terms  as  the  following  are  frequently  met  with  in  writings  on  Scottish 
geology: — "Lower  Coals  and  Ironstones,"  "Upper  Coals  and  Ironstones/' 
"  Upper  or  True  Coal-Measures,"  "  Scottish  Upper  Coal -Measures."  To  one 
unfamiliar  with  the  geology  of  Scottish  Carboniferous  rocks,  &uch  terms  are 
Tery  confusing. 

'  It  is  known  that  precisely  the  same  lithological  type  of  rocks  is  found 
in  the  upper  i)art  of  the  Yoredale  Rocks  as  occurs  in  the  Millstone  Orit  itself. 
We  may  infer  from  this  that  similar  conditions  prevailed  both  before  and 
after  this  palaeoutological  break. 
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In  the  Mill.stflno  (irit  wii  find  that  a  complete  change  in 
tlie  flom  lias  taken  place.  There  is  an  entire  abaence — u> 
far  (IS  my  kn<iwled);;a  goes — of  a  single  species  of  plant  whick 
occurs  in  the  underlying  Carboniferous  Limestone  or  Cal- 
ciferous  Sandstone  Series.  The  Milbtone  Grit  uabers  ii 
entirely  new  group  of  plants — plants  in  many  cases  of  i 
different /news  from  those  which  preceded  tbetn,  but  which, 
though  rare  in  their  occurrence,  are  identical  in  all  respecbt 
with  those  of  the  overlying  Lower  Coal-Measure b. 

The  Millstone  Grit,  by  which  term  I  understand  rocks  t 
named  by  the  Geological  Survey,  in  Lanarkshire,  Stirling-' 
fihire,  etc.,  would  appear  to  be  less  developed  in  Suotlandl 
than  iu  England,  where  in  Lancashire,  according  to  Profeseot 
Hull,  it  attains  a  thickness  of  SfjOU  feet 

In  Scotland  it  contains  many  valuable  beds  of  fireclay^ 
which,  iu  the  neighbourhood  of  Garukirk,  Gartcoah,  etc.,  ara^ 
largely  worked.' 

OAKBOKIFKflOUa   LIUK8TOIIE  SeUU. 

TUf  Cavbiiuiferous  Liiuefitone  Seriua  is  divisible  into  three 
groups,  which  are  well  seen  in  Stirlingshire  and  Linlithgow- 
shire. 

(fi)  A  group  of  three  or  more  limestones,  with  coals  and 
thick  beds  of  sandstone,  etc. 

(b)  A  group  of  sandstones,  shales,  etc,,  with  beds  of  coal 

and  ironstone. 

(c)  A  group  of  sandstones,   shales,  etc.,   with   sevend 

thick  seams  of  limestone,  and  some  coals  and 
ironstones.- 
This  threefold  division  is  characteristic  of  the  seriea  in 
Scotland. 

Groups  («)  and  (t)  are  of  a  more  marine  type  than 
group  (b). 

Fossil  plants  are  much  leas  plentiful  in  this  series  than  in 

'  PftliconloloKiolly  (lip  Lou'er  CoflI>Measnrea  sixi  Ihe  MillatODe  Grit  fonn 

•Mom.  Qenl.  Survey  of  «i.'olliticl— EsiiUnnlioii  of  Slimt  31.  SlirlEng 
(sntitbcrn  |>.irt),  LanarkahJro  (tiortbcrn  part],  l.inlltligov  (wfstero  bonlen). 
Edm.,  lS7n,  p.  11, 
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the  Coal-Measures.    Even  in  the  shales  associated  with  the 
coal  seams,  good  specimens  of  fossil  plants  are  very  rare. 

Calcifkroub  Sandstone  Sebies.^ 

The  term  "  Calciferons  S&ndstone  "  was  first  proposed  by 
the  late  Mr  Charles  Maclaren  in  1839  for  this  series,*  on 
account  of  the  impure  limestones  and  calcareous  sandstones 
which  occur  in  it. 

The  Calciferons  Sandstones,  or  "  Cement  Stone "  Series^ 
contain  many  valuable  beds  of  bituminous  shale,  which  are 
largely  used  in  oil-making ;  it  also  contains  estuarine  lime- 
stone, the  most  important  and  best-known  bed  of  which  is 
the  Burdiehouse  Limestone.  There  are  also  some  coal 
seams,  usually  very  thin,  but  one  of  them,  the  Houston 
Seam,  attains  a  thickness  of  6  feet. 

What  was  at  one  time  regarded  as  a  Lower  or  Red  Sand- 
stone group  of  this  series,  is  now  proved  to  be  a  portion  of 
the  Upper  Old  Bed  Sandstone  as  already  mentioned. 

The  fossils  got  from  the  oil  shale,  which  is  a  very  fine- 
grained bituminous  black  rock,  are  usually  in  an  excellent 
state  of  preservation.  I  have  never  seen  any  fossils  surpass  in 
beauty  of  preservation  some  which  I  possess  from  these  beds. 
Owing  to  the  shales  being  now  broken  up  for  the  retorts  by 
machinery,  specimens  from  the  oil  shales  are  much  more 
difficult  to  obtain.  Formerly,  when  the  shale  was  prepared 
for  the  retorts  by  manual  labour,  any  good  specimens  met 
with  were  generally  laid  aside  by  the  men  engaged  in 
splitting  it  up,  and  could  easily  be  obtained  from  them. 

1  I  may  here  tgain  repeat  that  the  volcanic  rocks  occurriDg  among  the 
Carboniferona  rocka  of  Scotland  are  entirely  omitted  from  these  descriptions, 
as  they  do  not  afftfct  the  point  in  view. 

*  A  Sketch  of  the  Geology  of  Fife  and  the  Lothians,  Edio.,  1839,  p.  70. 
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Aa  the  three  divtsiona  of  the  Coal-Measurea — the  Upiitf, 
the  Middle,  und  the  Lower — ^seldoiu  occur  equally  wdl 
developed  la  any  one  coal  field,  I  have  selected  for  a  short 
descriptioti  of  each,  tliusc  coal  fiulds  where  the  geueraL*. 
chnracteristica  of  the  different  divisions  are  well  developed. 

We  shall  also  find  that  between  these  three  well-marked'' 
divisions,  a  Transition  Series  occurs  in  one  case,  which  fonnfl 
passajjc  beds  from  the  Upper  to  the  Middle  Goal-AIeasureek 
The  Upper,  Middle,  and  Lower  Coal -Measures,  as  well  as  thft 
Transition  Series,  are,  however,  very  distinctly  defined  bjf 
their  fossil  plants. 

Ul'PEB   OoxL-MeaSDEKS. 
7'i/pical  Arc'i. — Tlie  liadstock  and  Fanington  Series 

of  the  Bristol  and  Somtrstt  Coal  J^ctii, 
This  field  occupies  a  basin-shaped  hollow,  and  ita  extremfl 
length  from  north  to  south  is  26  miles,  and  (Vom  east  to  weflt^ 
if  the  outlying  Nailsea  basin  be  included,  24  miles.  If  tht 
Nailsea  basin  bo  excluded  (and  it  is  o!iiitt«d  from  the  fallow- 
ing notes),  its  width,  from  Bath  in  the  east  to  Bristol  in  the 
west,  is  reduced  to  12  miles. 

The  Somerset  Coal  Field  is  mostly  overlaid  by  Secondary 
rocks. 

The  succession  of  Pala.'ozoic  rocks  fioni  above  downwards  i«: 
Secondary  Rocks. 
I'ala-zoic  Kocks ; 


Ctirbonileroua 


Coal- Measures, 


Millsttiue  Grit 
Carboniferous  Li 
Old  B«d  Sandstone. 
The  Coal-Meaaures  arc  separable  into  two  di 
An  upper  division  containing — 
(n)  Radstock  Series.      } 


Kadstock  Series. 
Fairington  Series. 
Pennant  Eock. 
New  Kook  Series. 
( Vobster  Series. 
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These  are  separated  from  the  lower  division  by  the 
Pennant  Rock,  under  which  come  the 

(c)  New  Rock  Series. 

(d)  Vobster  Series. 

These  two  series,  as  will  presently  be  shown,  form  a 
Transition  Series  between  the  Upper  and  Middle  Coal- 
Measures. 

I  have  seen  so  very  few  plants  from  the  Pennant  Rock  of 
Somerset,  that  I  am  uncertain  as  to  its  relation  with  the  two 
series  between  which  it  lies. 

Radstock  Series, 

The  Radstock  Series  consists  of  grey  shales,  sandstone,  and 
coal.  It  contains  eight  seams,  six  of  which  are  generally 
workable.^ 

The  Radstock  Series  is  separated  from  the  Farrington 
Series  by  from  86  to  127  fathoms  of  unproductive  strata, 
near  the  middle  of  which  are  certain  very  distinctive  beds  of 
red  shale  d\^ovit  160  feet  in  thickness.  Mr  M'Murtrie  states 
in  regard  to  these  red  shales:  "It  has  been  suggested  that 
these  red  shales  may  probably  be  found  to  have  a  much 
wider  range  than  is  generally  supposed,  as  similar  beds  are 
found  in  some  parts  of  the  Midland  Coal  Field."  *  I  have 
no  doubt  as  to  the  correctness  of  the  view  here  expressed, 
viz.,  that  the  red  shales  occurring  in  the  coal  fields  of  the 
midland  counties  are  of  the  same  age  as  the  red  shales 
occurring  in  the  Upper  Coal-Measures  of  the  Somerset  Coal 
Field.  The  proof  of  this  will  be  seen  in  the  list  of  the  fossil 
plants  which  these  red  shales  contain. 

These  red  shales  are  well  developed  round  the  west,  south, 
and  east  margins  of  the  South  Staffordshire  Coal  Field. 
They  are  described  as  Permian  by  the  Geological  Survey  of 
England,*  but  I  think  it  has  been  clearly  shown — from  the 

*  M 'Marine,  Proc.  S.  Wales  Institute  of  Engineers,  vol.  xii.,  No.  5,  p.  429 
etatq.,  1881. 

^  Loc,  cU.,  p.  430. 

'  Mem.  GepL  Survey  of  Great  Britain  and  of  the  Museum  of  Practical 
Geology  —  The  South  Staffordshire  Coal  Field,  J.  Beete  Jukes,  2nd  ed., 
p.  8.     London,  1859. 
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examination  of  the  fossil  plants  coHected  while  sinking 
through  these  rocks  at  the  Saudwell  Fark  trial  boring  near 
West  Hromwich,  and  in  the  sinking  of  the  shaft  of  the 
Hamstead  Colliery,  Great  Barr,  near  Birmingham — that 
this  aeries  is  not  I'ermian  but  belongs  to  tlie  Upper  Coal- 
Measures.  It  had  previously  been  conjectured  that  these 
rocks  were  of  Coal-Meaaure  age  by  Messrs  Meacham  and 
Insley.'  The  fossil  plants  collected  at  the  above  two  work- 
ings will  be  referred  to  later  on." 

The  occurrence,  therefore,  of  a  small  coal  seam  in  the  shaft 
at  Bullock's  Farm,  near  Spon  I^ne,  8outh  Staffordshire,  is 
not  at  all  unusual,  when  it  is  shown  tliat  the  strata  passed 
llirough  are  Upper  Coal-Measures  and  not  Fermian,  as 
originally  supposed.* 

Passing  on  to  North  Staffordshire,  in  the  Fotteries  Coal 
Field,  we  again  meet  with  these  red  shales,  ironstones,  and 
ooaU  containing  Upper  Coal-Measure  plants.  A  higher 
series  of  rocks,  supposed  to  be  Fermian,  overlies  them.  There 
is  no  break  between  the  two  series,  and  it  aeema  highly  prob- 
able that  the  whole  are  Upper  Coal- Measures.  There  is  no 
character,  litliological  or  otherwise,  so  far  as  I  know,  by 
which  they  can  be  separated. 

Carrying;  our  investigations  still  farther  north,  into 
Lancashire,  we  find  red  shales  and  sandstones  forming  the 
ITpper  Coat-Measures  of  tlie  Lancashire  Coal  Field. 

In  Yorkaliire  we  likewise  find,  at  Conisborough  Pottery, 
what  are  most  probably,  if  not  certainly,  Upper  Coal- 
Measures,  represented  by  red  shales.  This  has  been  assigned 
to  them  as  their  probable  age  by  Professor  A.  H.  Green  and 
Mr  R.  Russell.' 

It  is  seen  then,  that  these  red  shales  and  associated  sand- 

'Ki'poHBrit,  Absqc,,  Birmtngliflni  Meeting.  ISSii,  p.  62S,  1887.  It  hw 
alao  been  |i<iintod  out  to  me  that  ibcao  rocks  btre  been  coloured  u  Coal* 
MfO-iiircs  ID  t)iD  inn p  which  nccoTn|«Dies  the  Uud  riiitiou  of  K,  M.  Wood- 
ward's "Gsologf  r>r  EngliDd  and  Waits,"  18S7.  The  map  via  prepared  by 
Mmani  Ooodcbild  and  WoodwarJ. 

'  3bb  pagp  21 1 . 

*  .lnl(*B,  lot.  cU.,  p.  1*2. 
Mem,  Geol.  Sarvey  of  Eoj-land  and  Wales— Geolrgy  of  Hie  Yurkalura 
Coal  Fivld,  p.  75  (section).     London,  ISiS. 
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stones  are  traceable  from  Somerset  to  Yorkshire,  and  hold 
a  constant  position  above  the  Middle  Coal-Measures.  In 
Somerset  and  Staffordshire  their  age  is  determined  by 
fossU  plants.^  In  the  Lancashire  and  Yorkshire  Coal  Fields 
I  have  not  yet  been  able  to  examine  any  fossil  plants  from 

'  The  fossils  collected  during  the  sinking  of  the  Sandwell  Park  trial  shaft, 
West  Bromwich,  were,  I  believe,  distributed  before  any  careful  list  was  drawn 
up.  I  have,  however,  seen  in  collections  the  following  species  from  this 
source: — 

Calamites  Sitckowii^  Brongt. 

„        Cistiij  Brongt. 
Calanwcladus  equisetiformis,  Schl.  sp. 
Pecopteris  arboreseenSf  Schl.  sp. 

,,  Miltonif  Artis  sp.  {  —  P.  abbrevirUa,  Brongt.). 

Neuropteris  Scheuehzeri,  fioifm. 
Spiropteris  sp. 
Lepidophyllum  lanceolcUum,  L.  and  H. 

The  fossil  plants  got  in  these  red  shales  during  the  sinking  of  the  shaft  of 
the  Hamstead  Colliery,  Great  Barr,  near  Birmingham,  were  * — 

Calamites  varians,  Sternb.  Tar. 
,,        Siickotoiif  Brongt. 
,,        UTidulattis,  Sternb. 
Annular ia  atellcUa,  Schl.  sp. 
Sphenophyllum  emarffinatuniy  Brongt. 
Neuropteris  rariniervis^  Bunbury. 
ovoto,  Hoffm. 
ScTieuchzeri,  Hoffm. 
JUxuosa,  Brongt. 
Odontopteris  Lindleyatuif  Sternb. 
Pecopteris  arborescens,  Schl.  sp. 
,,  unita,  Brongt. 

,,  Miltanif  Artis  sp. 

Alesthopteris  deeurrenSf  Artis  sp. 
,,  aquilina,  Schl.  sp. 

Lcpidodendron  Wortheni,  Lesqz. 
Lepidophyllum  ktneeolatum,  L.  and  H. 
Lepidoslrobus  variabilis^  L.  and  H. 
Sigillaria  sp. 

Sligmaria  ficoideSj  Sternb.  sp. 
Pinnularia  capilla/xaf  L.  and  H. 
Cordaiies  angulosostriatuSj  Grand'  Kury. 
Stenibergia  approximata^  Brongt. 
JValchia  imbricata,  Schimper. 

•  Trans.  Roy.  Soc.  Edin.,  vol.  xxxv.,  part  i.,  No.  vl.,  p.  317,  1888. 
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them,  but  the  Geological  Survey  describe  the  sholea  of 
(Jonisborough  i'ott«ry,  Yorkahire,  as  "  lied  Beds  with  Coal 
riauta." 

I  believe  all  theso  "  rod  slialos  "  are  n^Terable  to  the  Upper 
Coal- Measures. 

MlOl'LB  ('oal-Mkasukks. 

Typical  Arm. — The  Dudley  Coal  Field,  South  Stafford  shire. 

The  Middle  Coal-Measurea  contain  a  t^eat  wealth  of  coal, 
and  from  strata  of  tliia  age  are  derived  the  greater  portion  of 
the  coals  at  present  being  raised  in  Kngland. 

The  whole  of  the  coal  seama  of  ccouoiaic  value  in  tha 
South  StafTordahire  Coal  Field  are  situated  iu  the  Middle 
CoaUAfeasures,  which  here  lie  uncouforniably  on  Silurian 
rocks.  The  moat  remarkable  seam  in  this  coid  Geld  is  the 
"Thick  Coal"  or  "Thirty  Feet  Seam,"  which,  however,  ta 
the  uorthern  part  of  the  coal  field  splita  up  into  several 
aeparate  aeams.  The  "Thick  Coal"  is  really  formed  by 
the  running  together  of  several  beds  of  coal,  varying  in 
number  from  eight  tu  fuurteeu,  which  rest  either  directly 
upoo  one  aoother  or  are  separated  by  thin  beds  of  "  clunch  " 
or  ahale,  called  "  partings."' 

The  "  Thick  Coal "  is  now  mostly  worked  out  in  the  neigh- 
bourhoud  of  Dudley,  ao  that  the  mining  prosperity  of  that 
district  now  depends  more  on  the  other  valuable  seams,  the 
total  thickness  of  which,  including  the  "Tliick  Coal,"  is  about 
65  feet.* 

'The  Thiuk  Coil  of  South  Staffordshire.  Ly  Herbert  W.  Hughes, 
p.  1.  ShelUulJ,  mSS.  Hcjirint  rroni  Uie  JoDf.  al  the  Brit.  Sof.  of  Uining 
Stuilenti. 

*  It  ii  vary  generklly  atateil  that  the  Thicl  Co»l  is  eibnosted,  and  that  it 
has  been  very  badly  wotkcd.  In  lefercncc  to  the  Tirat  a!  thtisp  idnu,  it  naj 
be  aaij  that  thsre  ia  uo«  [irobably  more  unworked  Thick  Conl  in  Saatb 
StalforJahire  than  tlieie  was  cunaUlcrtd  to  be  twenty  yeora  ago;  this  being  of 
courw)  iliiD  to  discovcrieH  over  the  eaatern  boundary  fault,  and  in  theaonlhem 
pirtn  of  ibe  coal  field.  The  author  alio  buHevea  that  Thick  Coal  will 
avcntcslly  be  found  over  the  western  boiiudary  fault.  H.  W.  Hagbes, 
Uiiil.,  Preface  of  reprint. 

Thia  p«ragni]Th  refera  to  the  discovery  of  the  ■'  Thick  Coal "  at  Sandmll 
P«rk,  Woflt  Hromwich,  and  at  Hamatead  Culliery.  Creat  Barr. 
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• 
In  addition  to  coal,  the  South  Staffordshire  Coal  Field 

contains  beds  of  ironstone  and  fireclay,  with  their  associated 

shales  and  sandstones. 

In  the  Middle  Coal-Measures    of    other  coal  fields  in 

England,  we  find  the  same  association  of  coal,  ironstone, 

shale,  and  sandstone,  and  although  they  vary  in  the  value  of 

their  mineral  contents,  they  are  characterised  by  the  same 

features ;  but  probably  their  general  characteristics  can  be  as 

well  studied  in  the  South  Staffordshire  Coal  Field  as  in  auy 

other. 

Lower  Coal-Measures, 
or  Gannister  Beds  of  Lancashire  and  Yorkshire, 

The  Lower  Coal-Measures  occur  in  many  of  the  English 
Coal  Fields,— in  the  Potteries  Coal  Field,  North  Stafford- 
shire, in  the  Lancashire  Coal  Field,  in  the  Yorkshire  Coal 
Field,  and  in  the  Northumberland  and  Durham  Coal  Field. 
They  consist  of  sandstones,  shales,  coals,  and  ironstones,  and 
call  for  no  special  remarks. 


I  now  give  a  table  showing  the  various  divisions  of  the 
Coal-Measures  which  occur  in  the  coal  fields  from  which  I 
have  been  enabled  most  fully  to  examine  the  fossil  flora. 
Some  of  the  other  coal  fields  are  at  present  engaging  my 
attention,  but  as  my  investigations  are  not  yet  completed, 
they  are  not  included  in  the  table.  In  these  partially 
examined  districts,  my  difficulty  lies  in  securing  the  co- 
operation of  local  collectors,  without  whose  aid  it  is  almost 
impossible  to  gain  an  adequate  knowledge  of  the  fossil 
plants,  or  the  correct  names  of  the  seams  from  which  the 
specimens  have  been  collected. 
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In  the  NorthuDiberland  and  Durham  Coal  Field,  the  strata 
from  the  "  High  Main  Coal "  downwards,  are  shown  by  their 
fossil  plants  to  be  Lower  Coal-Measures,  if  some  of  the 
lowest  seams  are  not  even  in  the  Millstone  Grit,  as  supposed 
by  some  geologists.  I  have  not  seen  any  fossils,  so  far  as 
I  can  remember,  from  what  is  described  as  ,  the  "  Upper 
Series "  of  this  coal  field,^  so  cannot  express  any  opinion  as 
to  its  age. 

The  coals  worked  in  the  Derbyshire  Coal  Field,  near  Doe 
Hill  and  Chesterfield,  are  of  Middle  Coal-Measure  age,  but  I 
have  not  a  full  knowledge  of  this  coal  field. 

There  are  other  coal  fields  in  England  of  whose  flora 
little  is  known,  and  till  the  fossil  plants  from  these  areas 
have  been  examined  more  fully,  it  is  unsafe  to  express  any 
opinion  as  to  which  division  of  the  Coal-Measures  they 
occupy.  The  age  of  those  seams  from  which  I  have  seen 
fossil  plants  in  these  cases  is  easily  determined,  but  possibly 
other  horizons  occur  than  those  from  which  I  have  seen 
specimens.  Hence,  though  I  am  able  to  say  that  one  or 
other  horizon  of  the  Coal-Measures  are  present  in  certain 
areas,  I  cannot  say  that  these  are  the  only  divisions  of  the 
Coal-Measures  occurring  in  the  districts  here  referred  to,  so, 
on  the  age  of  those  coal  fields  whose  flora  is  only  partially 
worked  up,  I  make  no  remarks  at  present. 


Millstone  Grit  Series. 

This  series  consists  of  grits,  sandstones,  white  or  reddish 
shales  and  clays,  with  a  few  thin  coal  seams. 

In  the  Bamsley  Coal  Field,  North  Lancashire,  according 
to  Professor  Hull,  these  rocks  attain  a  thickness  of  5500 
reet.2 

Owing  to  the  pervious  and  coarse-grained  nature  of  the 
sandstones  occurring  in  the  Millstone  Grit  Series,  traces  of 
fossil  plants  are  very  rare,  and  the  shales  hitherto  have 
proved  generally  barren. 

1  Hul),  Coal  Fields  of  Great  BritaiD,  4th  edition,  1881,  p.  276. 
*-»  Ibid,,  p.  218. 
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VoREDALE  Series. 

Typical  Area. — The  rocks  so  named  in  the  Valley  of  tilt 
Yore,  by  the  late  Profeasor  Phillips. 

The  Yoredalo  Kocka  consist  of  alternations  of  shales  and 
sandatones,  with  several  thick  beds  of  pure  marine  limestone. 
In  the  typical  area  the  thickness  is  about  2000  feet. 

The   rocks   referred   to   this   horizon   in   North  Staffoi^ 
shire  attain   a   thickness   of   3100    feet,'   while    in 
Lancashire  it  has  a  thickness  of  2000  to  -iOOO  feet* 


MOCNTAJN   L1ME9T0NB. 
Calci/ercnis  Sandstone  Series  of  Scotland, 

The  Mountain  Ltmo8tone  is  typically  developed  in  tl? 
mountainous  districts  of  North-West  Yorkshire  and  the 
adjoining  parts  of  Westmoreland.  Here  it  consists  of  a  vast 
thickoess  of  marine  limestone,  generally  choracteriaed  by 
singular  purity  of  composition.  Traced  towards  the  north- 
west, it  is  found  that  thi.'.--e  limestones  become  more  nnJ 
more  split  up  by  shales,  and  then,  aa  the  rocks  are  foUoweii 
still  farther  to  the  north-west  and  the  north,  they  are  also 
split  up  by  samlatones.  The  limestones  concurrently  become 
less  pure  and  tliin  out  successively  from  the  bottom  upwards. 
We  therefore  find  in  Northumberland  the  Mountain  Lime- 
stone represented  by  a  thick  series  of  alternating  shales, 
sandstones,  and  thin  coals,  among  which  the  Limestones 
occupy  a  subordinate  place,  and  are  chiefly  confined  to  the 
upper  part  of  the  series. 

The  rocks  here  have  assumed  the  Calciferous  Sandstone 
Series /i7cw5,  and  as  such  have  long  been  recognised.^ 

At  the  meeting  of  the  British  Association  at  Birmingham 

■  Hull,  Goal  Fields  of  Great  Britun,  4th  edition,  1S61,  p.  1S1.  j 

'  Ibid.,  y.  ]B9. 

'  The  efirlieat  jiablishcd  aDggfation,  u  f nr  aa  I  am  svbk,  that  tlie  Man- 
tain  LimeetonB  won  of  the  same  age  as  the  Calcifeious  Sandatooe  Seriel  of 
ScatUod,  a  given  by  Mr  S.  V-,  Goodrhild,  iu  a  |iaptr  otitittcd  Note  on  the 
CurboDifuroiiB  Conglomentpii  of  the  Enalem  Part  of  the  Basin  of  the  Eden— 
tjuart,  Joar,  Geol,  Soc,  v.l.  xtx.,  1874,  p,  3n9, 
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in  1886,  Mr  Hugh  Miller  gave  a  preliminary  note  on  the 
classification  of  the  Northumberland  members  of  this  group, 
showing  in  tabular  form  the  classification  proposed  by  the 
late  Mr  George  Tate  between  the  years  1856-1868,  that 
proposed  by  Professor  Lebour  between  1875-1886,  and  that 
adopted  by  himself.  The  last-mentioned  is  the  one  given 
here,  which  is  a  reinstatement  of  all  the  chief  features  of 
Tate's  original  classification.  This  Table  shows  so  clearly 
the  nature  of  the  rocks  comprising  this  group  as  developed 
in  Northumberland,  that  any  further  remarks  are  quite 
unnecessary.^    (Table,  p.  218.) 

1  Report  Brit.  Assoc  for  1886,  p.  674,  1887 ;  see  also  W.  Topley,  The 
Work  of  the  Qeological  Survey  in  Northamberland  and  Durham — Report 
Brit.  Assoc.  Newcastleon-Tyne,  1889,  p.  597,  1890. 
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GENERAL  REMARKS  ON  THE  DISTRIBUTION  OF  THE 
FLORA  OF  THE  CARBONIFEROUS  FORMATION. 

I  have  already  mentioned  that  in  employing  fossil  plants 
for  the  purpose  of  ascertaining  the  groups,  or  divisions,  of  the 
Carboniferous  formation  that  occur  in  Britain,  and  for  the 
correlation  of  the  isolated  areas  of  these  divisions  that  may  lie 
in  different  parts  of  the  country,  I  have  not  been  guided  by 
daia  afforded  by  the  occurrence  of  any  one  species,  but  by 
the  evidence  derived  from  the  examination  of  a  general 
collection  of  the  fossil  plants  from  the  rocks  the  age  of 
which  I  wished  to  ascertain. 

It  is  true,  so  far  as  our  present  knowledge  goes,  that 
certain  plants  appear  to  be  restricted  to  certain  horizons ; 
but  against  the  employment  of  such  evidence  as  an  infall- 
ible test  of  age,  there  is  always  the  possibility  of  these 
species  being  yet  found  in  other  horizons.  As  examples  of 
plants  which  appear  to  be  restricted  to  one  series  of  rocks, 
Ccdymmatotheca  affinis,  L.  and  H.  sp.,  and  Calymmatotheca 
bifida,  L.  and  H.  sp.,  may  be  mentioned.  These  have  hitherto 
only  been  found  in  the  Calciferous  Sandstone  Series,  where 
in  some  localities  they  are  plentiful.^  But  even  if  isolated 
examples  of  these  were  found,  say  in  the  overlying  Car- 
boniferous Limestone  Series  (  =  Yoredale  Rocks),  it  would  not 
alter  their  value  as  characterisiic  species  of  the  Calciferous 
Sandstone  Series. 

If,  however,  in  forming  our  opinions  of  the  age  of  rocks 
from  the  fossil  plants  they  contain,  we  take  a  view  of  their 
flora  OA  a  whole,  errors  arising  from  false  values  being  placed 
upon  individual  species  are  entirely  eliminated. 

Nothing  is  more  characteristic  than  the  fades  of  a  flora, 
a  character  which  can  only  be  observed  when  a  representative 
collection  of  the  whole  flora  of  the  series  under  consideration 
has  been  examined,  and  only  under  these  conditions  can  the 
relative  proportion  of  the  species,  another  very  important 
point,  receive  its  proper  value. 

^  I  am  aware  that  these  species  have  been  reported  from  other  horizons, 
bnt  it  has  only  been  throngh  error  of  identification. 


^ 
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With  this  explanation  of  the  lines  on  which  noy  investiga- 
tions have  been  conducted,  we  may  now  pass  on  to  tbe 
consideration  of  the  plants  which  characterijte  those  divisions 
of  the   Carboniferous  formation,  which  have  already  i 
mentioned  a&  occuiring  in  Britain. 


^ 


The  fossil  plants  of  the  Carboniferous  formation  as 
developed  in  Britain,  clearly  iQdicat«  a  great  two-fold 
division  of  these  rocks  into — 


A.  0PPKH  CARBONlFEROOa. 

B.  LOWKB  Cahboniferods. 

Professor  Hull  has  proposed  a  throefold  division,  viz., 

UpPBR   CARII0NIFKR0D3. 

MiDiiLK  Carbon  IFKR0D3. 
Lower  Carbonifkrodh.' 


!u  his  Middle  Carboniferous  he  includes  the  Gannister 
Bods  or  Lower  Coal-Measures,  the  Millstooe  Grit  Series,  and 
the  Yorodale  Series.     If  the  Yoredales  are  the  equivalents 

ol"  the  Carboniferous  Limestone  ^eriea  of  Scotland,  whicli 
I  believe  they  are,  there  is  included  in  his  Middle  Carboni- 
ferous certain  groups  which  have  no  palaaontological  affinities 
whatever.  The  Carboniferous  Limestone  Series  shares,  in 
common  with  the  Caleiferons  Sandstone  Series  (■=  Mountain 
Limestone  of  England),  a  peculiar  group  of  plants,  which 
essentially  separates  them  from  the  rocks  lying  above  them. 
Whereas  the  liora  of  the  Lower  Coal-Measures  and  Millstone 
Grit  belongs  to  another  pidmontological  group,  which  shows 
no  close  connection  with  the  tlora  of  the  underlying  rocks. 

If  any  value  is  to  be  placed  on  vegetable  palaeontology, 
this  threefold  division  of  the  Carboniferous  Eocka  is  utterly 
untenable,  and  seems  to  have  been  founded  on  physical 
conditions  alone  —  upon  conditions  undergoing  constant 
change  and  frequently  repeating  themselves  at  different 
periods  in  the  same  area  on  higher  horizons.  Such  physical 
conditions  are  not  typical  of  age,  and  are  therefore  valueless 
fur  correlating  periods  of  time. 
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The  Upper  Carboniferous  is  divisible  into — 

(a)  Coal-Measures  ; 

(b)  Millstone  Grit; 

and  the  Lower  Carboniferous  into — 

(c)  Carboniferous  Limestone  Series  (Scotland) 

(  =  Yoredale  Rocks  of  England) ; 
{d)  Calciferous  Sandstone  Series  {Scotland) 
{  =  Mountain  Limestone  of  England). 

The  Coal-Measures    are    further    divisible    into   three 

groups : — 

Upper  Coal-Measures. 

Middle  Coal-Measures. 

Lower  Coal-Measures. 

In  addition  to  these  three  groups  there  is  a  Transition 
Series^  forming  passage-beds  between  the  Upper  and 
Middle  Coal-Measures.  Such  Transition  Series  are  quite 
what  must  be  expected,  and  though  there  has  not  yet  been 
detected  any  clearly  defined  Transition  Series  lying  between 
the  other  divisions,  they  may  yet  be  observed. 

The  following  table  shows  the  main  groups  into  which 
the  British  Carboniferous  Bocks  are  divisible,  as  determined 
by  their  fossil  plants,  and  the  correlation  of  the  series  in 
Scotland  and  England. 
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NOTES  ON  THE  FLORA  OF  THE  VARIOUS  DIVISIONS 
OF  BRITISH  CARBONIFEROUS  ROCKS. 

LowBR  Carboniferous. 

Omercd  Remarks. — ^The  flora  of  the  Lower  Carboniferous 
is  much  more  scanty  than  that  of  Upper  Carboniferous 
rocks. 

The  prevailing  species  is  Lepidodendron  Veltheimianum , 
Stemb.,  which  is  most  abundant,  and  occurs  in  all  conditions 
of  growth  and  age.  The  genus  Sigillaria  is  much  less 
frequent  Zepidaphloios  also  is  present.  The  ferns  are 
generally  characterised  by  having  more  or  less  distinctly 
cuneate  or  very  narrow  linear  pinnules,  in  distinction  to  the 
roond-lappeted  pinnules  of  the  majority  of  Upper  Carbonifer- 
ous ferns.  AsteroccUamites  ia  distributed  throughout  the 
whole  of  the  Lower  Carboniferous,  but  Calamites  is  extremely 
rare,  only  two  specimens  of  this  genus  having  yet  come  under 
my  notice  from  rocks  of  this  age. 

I.  Calciferous  Sandstone  Series. 

« 

The  two  most  characteristic  ferns  of  the  Calciferous 
Sandstone  Series  are  CalymmcUotJieca  affinis,  L.  and  H.  sp., 
and  CcUymrnatotheca  bifida,  L.  and  H.  sp.  These  are  frequent 
in  their  occurrence,  and  not  restricted  to  any  particular  bed. 

The  following  ferns,  though  much  less  common,  have 
hitherto  also  only  been  found  in  this  series  : — Alcicornopteris 
convoltUa,  Kidston,  Adiantides  arUiquus,  Ett.  sp.,  Ehacopteris 
fiabellata,  Tate  sp.,  Bhacopteris  Oeikiei,  Kidston,  Ehacopteris 
svhcuneata,  Kidston,  Sphenopteris  pachyrrachis,  Gopp.,  Sphen. 
subgeniculata,  Stur  sp.,  Sphen.  Macconochii,  Kidston  sp., 
Sphen.  Teiliana,  Kidston,  Sphen.  Machanekii,  Ett.  sp.,  Sphen. 
Moravica,  Ett,  sp.,  Sphen.  ffochstetteri,  Stur  sp.,  and 
Caubpteris  minvia,  Kidston. 

Among  the  Lycopods  Lepidodendron  Volkmanniannm, 
Stemb.,  and  Lepidostrobus  fimbriatus,  also  appear  to  be 
restricted  to  this  horizon. 
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The  only  .'^iffillaria  occurring  in  this  series  is  the  S.  Taylori, 
Carr.  ap.,  which,  however,  ia  comparatively  common, — espe- 
cially in  the  oil  shales.  IVom  the  cement-stone  group  two 
species  of  Lycopoditea — L.  Vanuxemi,  Giipp.  ap.,  and  L.  Stodcii, 
Kiilston,  hiivG  also  been  got. 

The  Calciferous  sandstones  have  yielded  four  species  of 
BylKolr^hv),  which  have  not  yet  been  found  elsewhere,  and 
one  of  Ptiiopkyton — P.  plumiUa,  Dawson. 

The  Calciferous  Sandstone  Suries  therefore  possesses  a 
distinctive  Horn,  which,  though  allied  to  that  of  the  overlying 
Carboniferous  Limestone  Series,  possesses  individual  features^ 
which  admit  of  its  easy  separation  from  the  latter  series. 


II.    CARBOMFEKOUa   LtMESTONE  SkRIKS. 

This  series  is  distinguished  by  its  fossil  plants  from  the 
underlying  Oalciferoua  Sandstone  Series, — as  much  by  the 
absence  of  many  species  that  occur  in  the  underlying  rocks 
08  by  the  presence  of  a  namber  of  plants  characteristio  of 

itself. 

Notwithstanding  the  great  development  of  coal  in  the 
Carboniferous  Limestone  Series,  fossil  plants  are  much  more 
rare  than  in  the  Calciferous  Sandstone  Series. 

Again,  in  the  Carboniferous  Limestone  Series,  the  prevailing 
plant  is  Lepidodendri/ii  Velthfimiantim,  Stern b, ;  Stgillaria 
Taylori,  Carr.  sp,,  also  occurs,  but  more  rarely.  From  it 
has  been  got  the  only  specimen  of  a  ribbed  Sigillaria — 
S.  Youngiana,  Kidston — which  has  yet  been  met  with  in 
Uritish  Lower  Carboniferous  rocks. 

The  Carboniferous  Limestone  Series  contains  some  beds 
composed  almost  entirely  of  the  curious  Alga,  Spirophyttm, 
Cauda-galli,  Vanuxem  sp.,  entangled  among  whose  fronds 
are  found  joints  of  encrinites. 

Among  the  ferns  Sphtn.  JJicksonioides,  Giipp.,  Spken.  Livkii, 
Gopp.  sp.,  Sphea.  Eaueri,  Stur,  Sphen.  Gersdorfii,  Gopp.  sp., 
Adianlidts  Mackanekii,  Stur,  and  Archaopteris  TschermoH, 
Stur,  appear  to  be  pecuUar  to  this  group. 

Volkmnnnia  Murrmi,  Hooker,  has  also  only  been  found 
in  these  rocks. 


n 


^ 
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Upper  Carboniferous. 
III.  Millstone  Grit. 

Fossil  plants  are  very  rare  in  rocks  of  this  age.  The 
specimens  found  in  the  sandstones  are  generally  too  im- 
perfectly preserved  to  admit  of  satisfactory  determination, 
and  the  associated  shales  are  most  frequently  barren.  All 
the  species  yet  discovered  in  this  series  are  identical  with 
those  occurring  in  the  Lower  Goal-Measures — ^in  fact,  so  far 
as  one  can  learn  from  the  fossil  plants,  the  Millstone  Grit 
does  not  palseontologically  form  a  separate  series. 

During  the  deposition  of  these  rocks  the  physical  conditions 
must  have  differed  somewhat  from  those  which  existed 
during  the  formation  of  the  Coal-Measures,  but  the  pletnt 
life  which  plays  such  an  important  part  in  the  formation  of 
coal  in  the  Coal-Measures,  here  makes  its  appearance  upon 
the  scene.  It  has  already  been  mentioned  that  the  plants 
whose  advent  takes  place  in  the  Millstone  Grit,  are  all 
specifically  distinct  from  those  which  preceded  them,  and 
that  we  here  meet  with  a  new  flora — a  flora  having  a  fades 
of  its  own,  and  whose  general  characteristics  are  common 
to  the  plants  of  the  succeeding  Coal-Measures. 

Coal-measures. 

The  Coal-Measures  are  characterised  by  a  great  develop- 
ment of  Ferns,  Calamites,  Lqndodendra,  Sigillarice,  and 
Cardaites,  but  in  each  of  the  divisions  of  the  Coal-Measures 
— the  Lower,  the  Middle,  and  the  Upper — certain  groups 
are  more  developed  in  one  division  than  in  the  others. 

IV.  Lower  Coal-Measures. 

The  most  common  plants  of  the  Lower  Coal-Measures  are 
Neuropteris  heterophylla,  Brongt.,  AUthopteris  lonchitica,  Schl. 
sp.,  Aleth.  decurrens,  Artis  sp.,  Sphen.  obtuaiioba,  Brongt., 
Lepidodendran  aphiurus,  Brongt.,  Calamites  Sxichywii,  Brongt., 
and  Calamites  ramos^ts,  Artis. 

Many  other  species  of  these  genera  occur,  but  the  above. 
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from  Uieir  qo&Btity  and  geoeiml  distribntioa,  may  be  i 
as  chamcterutic  of  the  Ecries. 

SiffMaria,  though  repreaeutad  b;  a  Dimiber  at  fpedM,h 
I  Bowhere  very  oomtnoa  —  the  moot  freqouitly  met  witb 
I  RprscentatiTRi  of  tlia  geou  bding  SiytUaria  dtsmj^kffnt, 
^  XOnig  «p^  Mid  Sig.  aaUeUata,  Bnmgt. 

ItutnieihiitcT0T7  one  of  Uieee  species  oocttni  in  the  ViASt' 
Coal-Meastirai,  nnd  that  all  an  eren  more  or  Imb  ooranM 
there;  bnt  in  thi;  MiddlB  Cool-Mraattras  tbey  are  assudatdl' 
with  a  f^i.<st  many  othn  species,  which  are  almost  entintf 
□nknown  id  thu  Lower  Cool-Mcasorea. 

The  great  distio^niiBhitig  point  then,  between  the  Lower 
and  Middle  Coal-Mea^nrBS,  ia  not  that  the  Lover  Coal" 
Mcasares  are  characten^cd  so  much  by  a  flora  peculiar  t4 
it«eir,  bat  by  tho  BbM>nc«  of  bo  mncy  of  the  species  whicb, 
occur  in  the  Aliddle  Coal-Meaxurea.  and  which  give  to  t 
lat«r  series  so  tlistingnishing  u  cbomctcr. 

It  must  be  remarked,  however,  tliat  the  Lower  Coal^^ 
Heasares  posseaa  several  species  apparcnUy  pecoUar  to  itself 
eueh  h-s  Sphen.  a-Hanlffiffrs.  L.  fttn!  11.,  SphyropterU  BothmuieAi, 
Stur,  Xdirt/pUri^  r€<.tin€rviii,  KiJaton,  JVeiii'.  Blissii,  LeJiqx^ 
J\Vwr  crentUala,  BrongL,  Staehannvlaria  Norlhumbriana,  Kid- 
Bton,  Lfpidodendr&n  srrpentvjerum,  Kimig,  Sigitlaria  Walehii, 
Sauveur,  Psygviophyllum  JlahdlaUim,  L.  and  H.  sp..  etc.;  but  all 
these  are  more  or  less  rart',  aud  several  of  tfaera  only  known 
from  one  or  two  localities ;  and  it  Ib  not  so  much  on  their 
presence  that  the  distinguishing  feature  of  the  Lower  Coal- 
Measure  flora  depends  as  on  the  absence  of  so  many  spectt^a 
that  are  common  in  the  Middle  Coal- Meaa urea. 

Large  tree-fern  stems  first  appear  in  the  Lower  Coal- 
Meaaures,  and  are  represented  by  Megapkyton  frandomm, 
Artis,  and  Megapkylon  approximatwm ,  L,  and  H.  They  are, 
however,  extremely  rare. 

The  flora  of  the  Lower  Coal- Measures,  though  much  richer 
than  tliat  of  the  two  series  coinijosing  the  Lower  Cai-boni- 
i'eroua,  did  not  attain  to  the  same  development  as  wa 
meet  with  in  the  Middle  Coal- Measures,  where,  perhaps, 
there  is  even  a  richer  flora  than  that  found  in  the  Upper 
Coal-Meaeurea. 


V 
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V.  Middle  Coal-Measures. 

As  already  pointed  out,  the  Middle  Coal-Measures  are 
distinguished  from  the  Lower  Coal-Measures  by  their  much 
richer  flora.  All  the  commoner  species  of  the  Lower  Coal- 
Measures  occur  here,  but  in  addition  many  more  which  are 
not  found  in  any  other  horizon,  and  it  is  these  which  so  fully 
characterise  the  Middle  Coal-Measures,  and  make  its  separa- 
tion from  either  the  Upper  or  the  Lower  Coal-Measures  so  easy. 

The  genus  Sphenopteris  here  attains  its  maximum  develop- 
ment, and  is  represented  by  many  species  which  appear  to 
be  only  found  in  Britain  in  these  rocks.    Of  these  may  be 
mentioned  Sphenopteris  grandifrons,  Sauv.,  Sphen,  Sauveuri, 
Cr^pin,  Sphen.  Marratii,  Kidston,  Sphen,  rotundifolia,  Andrse, 
Sphen,    mixia,  Schimper,  Sphen.    coriacea,  Marrat,    Sphen. 
JaeqtioH,  Zeiller  sp.,  Sphen.  fleoctu)sa,  Qutbier,  and  Sphen. 
trifoliolata,  Artis  sp.,  which  last,  though  it  has  been  found 
very  rarely  in  the  Lower  Coal-Measures,  is  a  most  characteristic 
plant  of  the  series.     Other  ferns  also  peculiar  to  these  rocks 
are — Hymenophyllites  quadridachylites,  Gutbier  sp.,  Oligocarpia 
Brongniarti,  Stur,  Arehceopteris  Beussii,  Ett.  sp.,  CalymmO' 
totheca  asteroides,  Lesqx.,  Sphyropteris  dbliqua,  Marrat  sp., 
'Hymenotheea  Bathei,  Potomie,  Zeilleria  Avoldensis,  Stur  sp., 
Zeilleria  delieaiula,  Stemb.  sp.,  Alethopteris  valida,  Boulay, 
Lanchopteris  rugosa,  Brongt.,  and  Lonclwpteris  Bricii,  Brongt. 
Odontopteris  and  Neuropieris  are  also  represented  by  a  greater 
number  of  species  than  in  any  other  horizon.    Of  these 
genera,  Odontopteris  BrUannica,  Gutbier,  0.  Eeichiana,  Gutbier, 
and  0.  Coemansii,  Andrse,  and  Neuropteris  tenuifolia,  Schl. 
sp.,  K  Orangeri,  Brongt.,  JV.  oUiqua,  Brongt.  sp.,  N.  Elrodi, 
Lesqx.,    JV.    microphylla,  Brongt.,  iV.   plicata,  Stemb.,    N. 
Osmundw,  Artis  sp.,  and  iV.  Schlehani,  Stur,   appear  to  be 
restricted  to  the  Middle  Coal-Measures. 

From  this  series  has  been  got  the  only  specimens  of 
Equisetum  {E.  Hemingwayi,  Kidston)  which  I  have  yet  met 
with  in  British  Carboniferous  rocks,  though  MM.  Renault 
and  Zeiller  record  the  genus  from  the  Upper  Coal-Measures 
of  Comentry,  France.^ 

*  See  Comptes  Rendtw,  Paris,  January  6,  1885 ;  also  fitiides  snr  le  ttrr.  houil. 
d.  Comentry:  Flore  foasile,  part  ii.,  p.  894,  pi.  Ivii.,  fig.  7  (Bull,  de  la  Soc, 
de  Tindustrie  minerdle,  3«  ser.,  vol.  iv.,  11.°  livr.,  1890,  St  fitienne). 
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The  Calamariar-  are  strongly  repreBcnted,  but  contain  few 
Bpeciea  peculiar  to  the  series.  The  aaine  remark  may  be 
made  in  connectiou  with  tlie  genuH  dfthmophyllum.  Tht 
Lepulodendra  here  huld  about  the  same  position  in  regard 
to  species  and  their  frequency  of  occurrence  that  they  do 
in  the  Lower  Coal- Measures,  Ltpidivhiulron  ophiwrvs, 
Brongt.,  being  also  here  the  species  most  commonly  met 
with. 

The  genua  Lrpidophloios  is  not  very  common.  Ltpidophloiot- 
laridnus,  Sternb.  sy.,  has  only  been  found  in  this  horizon  ia 
Britain,  and  it  is  ntre.  LcpidojilUoiot  acerosiu,  L.  and  U.  sp, 
is,  however,  more  frequent. 

In  the  Middle  Coal-Measurut  the  genus  SiipUaria  attaint 
its  maximum  state  of  development,  and  is  represented  by 
many  species,  a  number  of  which  are  peculiar  to  tliese  rocks, 
and  many  of  those  which  occur  iu  other  borinous  are  generally 
more  plentiful  here  than  elsewhere.  Sume  of  those  which 
appear  to  be  peculiar  to  the  Middle  Coal-Measures  are  Sig, 
polyploca,  Boulay,  Sig.  dongata,  Brongt,  fi^.  Dewiatiiiana, 
Brongt,,  iSi'7.  Smilil,  Brongt.,  and  Siif.  cordiyera,  Zeiller. 

Cordailen  ia  fiequent.  The  moat  common  species  here,  as  in 
the  Lower  CoaUMeasurea,  ia  Cordaite*  principalis,  Germar  sp^ 

As  far  (18  our  investigations  have  yet  gone,  the  Middle 
Coal-Measurea  would  appear  to  have  poaaeased  a  richer  flora 
than  any  of  the  other  divisions  of  the  Carboniferous  forma- 
tion— certainly  a  richer  flora  than  that  occurring  in  the  Lower 
Coal-MeasureS;  but  further  investigations  are  necessary  before 
final  conclusions  on  this  point  are  warranted. 

VI,  Transition  Series. 

T'/pical  Area — Lower  Pennant  Eocks  of  the  South  Wales 
Goal  Field. 

This  series,  aa  its  name  indicates,  ia  particularised  by  an 
almost  equal  mixture  of  the  species  which  are  characteristic 
of  the  rocka  on  which  it  rests  and  of  those  which  overlie  it. 

So  far  as  our  work  has  gone,  the  only  series  in  the  Coal- 
Measurea  neceasitatiug  the  use  of  the  term  "Transition" 
juet  with,  lies  between  the  Middle  and  Upper  Coal-Measores. 
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This  series  is  well  shown  in  the  South  Wales  Goal  Field, 
where  the  Lower  Pennant  Bocks,  and  in  Somerset  the  New 
Bock  and  Yobster  Series,  belong  to  it 

In  the  coal  field  of  the  Potteries  the  dividing  line  between 
the  Middle  and  Upper  Coal-Measures  has  been  drawn  at  a 
thin  band  of  Spirorbis  Limestone.  There  seems  to  be  no 
break  between  the  two  series,  and  the  division  between  them 
is  an  arbitrary  one. 

In  the  rocks  a  few  yards  above  the  Spirorbis  Limestone, 
Dr  Hind  has  met  with  Neur.  heterophylla,  Brongt.,  and  Neur. 
ffigantea,  Stemb.,  along  with  Sphenophyllum  emargincUum, 
Brongt  The  two  first  species  are  characteristic  of  Middle 
and  Lower  Coal-Measures,  and  the  last  mentioned  of  Upper 
Coal-Measure  rocks.  Some  other  species  were  collected 
from  the  same  bed,  but  were  too  imperfect  to  admit  of  a 
satisfactory  determination. 

The  rocks  in  the  region  of  this  Spirorbis  Limestone  are 
clearly  of  a  "  Transition  Series  "  nature,  but  in  the  Potteries 
Coal  Field  they  appear  to  be  so  feebly  developed  that  for 
practical  purposes  they  do  not  need,  and,  in  fact,  can  scarcely 
be,  separated  from  the  overlying  Upper  Coal-Measures  with 
which  they  have  been  classed.  But  it  is  desirable  to  mention 
these  facts  here. 

In  the  same  coal  field  there  appear  to  be  indications 
of  a  Transition  Series  between  the  Lower  and  Middle 
Coal-Measures,  but  they  are  so  slightly  developed  as  to 
demand  no  further  notice  than  the  mere  mention  of  the 
circumstance. 

It  is  unnecessary  to  particidarly  mention  the  plants  which 
characterise  this  series,  for  its  character  is  simply  an 
admixture  of  Middle  and  Upper  Coal-Measure  species. 
This  is  shown  in  the  column  devoted  to  the  flora  of  the 
Transition  Series,  which  is  given  in  the  "  Vertical  Distribu- 
tion Tables  "  at  the  end  of  this  address. 

VII.  Upper  Coal-Measures. 

The  outstanding  plants  by  which  the  Upper  Coal- 
Measures  are  distinguished  from  all  the  other  horizons  are 
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the  various  fipccies  of  the  ;j;einis  Pecoptcrit — those 
which  belong  to  the  Cj/alhtiUx  gTi}\tp  of  (idppert. 

In  British  Upper  Coal-Mcnitures  these  ferns  are  repn* 
eeoted  by  Pec  arhoresans,  Schl,  »p.,  and  var.  cyathea,  Broagfc 
sp..  Per.  oreopteridia,  Sohl.  »p.,  Pre.  Cistii,  Brongt.  AdT 
livektandii,  Brongt.,  Pec.  pttroiiia,  Brongt.,  Pec.  cmmlatai 
Brongt,  Pec.  pinnatifitia,  Outbi«r  ap..  Pee.  lamvriana.  Hwsy 
Pee.  polt/morpJut,  Broityt.,  Pec.  Candalluina,  Brongt,  Pelt 
unita,  Brongt.,  and  forma  tmarginata,  Oftpp.  ap.  I 

Nona  of  these  have  been  foimii  out  of  thia  aenes.  Per. 
Miltoni,  Artia  sp.  (  =  Pec.  alf>rcvif)ta,  Brongt.).  aiso  occurs 
plentifully,  bnt  it  is  likewise  met  with  in  the  Middle  Coal* 
Measnrea. 

Several  of  these  ferns  are  very  eommon  in  this  seri< 
espectKlly  Pee.  arboreeeem,  Schl.  sp.,  and  var.  c^IAm,   Pi 
orcopteridia,  Schl.  sp.,  and  Pec.  unita,  Brongt. 

This  group  of  ferns  is  enough  in  itself  to  distiagnish  tb9< 
Upper  from  the  other  senea  of  the  Coa1-MeB>ure«,  and 
impart  to  these  rocka  a  very  distinct  botanical /tctita.  Id 
Kitdfitock  and  Farrington  Series,  Somerset,  it  is  almost  irnpos- 
Bible  to  split  a  block  of  ahale — locally  called  "yrcys" — without 
finding  traces  of  one  or  other  of  these  I'ecopterids,  They  out- 
number in  quantity  all  the  other  plants  there  met  with. 

Another  extremely  common  fern  in  the  Upper  Coal- 
Measures  is  AlHhopteris  Serlii,  Brongt.  sp.  Individually 
thia  is  perhaps  the  commonest  species  of  all,  and  occurs  in 
great  numbers,  and  thongh  one  of  the  moat  characteristaa 
plants  of  the  Upper  Coal -Measures,  it  occurs,  though  very 
rarely,  in  the  Middle  Coal-Measures. 

jVmong  other  ferns  wliioli  appear  to  be  restricted  to  the 
Upper  Coal-Meaaures  are  Sj>htn.  maciUnta,  L.  and  H., 
Sphen.  tenvifoHa  (Brongt),  Ontbier,  Sphen.  IVoodwardii, 
Kidfiton,  Corpnepteris  rrom,  Gutbier  sp.,  Unatkeca  oblenffa, 
Kidston,  Vicl-saniiles  Piuekenetxi,  Schl.  sp.,  Alrihopterii 
Orandini,  Brongt.  sp.,  Deartwpterii  lon</iJolia,  PresL  sp, 
Odontoptcris  Linifleyana,  Sternb.,  Neur.  ovata,  Ho0hL,  and 
Neur.  Jlcxuosa,  Brongt.  The  last  is  common,  and  iVeur. 
ovata  is  frequent. 

Several  species  oi  lihacophylhim  are  also  met  with.     Some 
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of  thes6  may  be  only  ApfUebia,  which  were  attached  to  the 
rachis  of  other  species ;  but  others,  such  as  B,  Gddenbergii, 
Weiss,  and  B,  sptmUosum,  Lesqz.,  evidently  form  autonomous 
species. 

Tree  ferns,  though  they  first  appear  in  the  Lower  Coal- 
Measures,  here  attain  their  maximum  development,  and  are 
represented  by  several  species. 

CalamUes  are  much  less  frequent  than  in  the  Middle 
and  Lower  Coal-Measures,  and  appear  to  be  dying  out. 
Annularia  is  represented  by  AnmUaria  stellata,  Schl.  sp., 
and  AnmUaria  sphenophylloides,  Zenker  sp.,  both  of  which 
are  common,  especially  the  latter. 

Sphenophyllum  emarginatum,  Brongt.,  is  very  common, 
and  with  the  exception  of  Sphenophyllttm  majus,  Bronn., 
which  is  very  rare,  is  the  only  member  of  the  genus  met 
with  in  these  rocks. 

The  Lepidodendra,  like  the  Catamites,  become  rare.  Some 
of  the  more  prevalent  and  common  genera  of  the  Middle  and 
Lower  Coal-Measures  are  clearly  dying  out  in  the  Upper 
Coal-Measures,  and  though  still  represented  by  several 
species,  in  the  majority  of  cases  they  are  rare.  Lepido- 
dendron  lanceotatum,  Lesqx.,  and  Lepidodendron  Wortheni, 
Lesqx.,  are  the  two  most  common,  but  neither  form  a  feature 
of  the  flora. 

Lepidophtoios  has  all  but  disappeared.  I  have  only  seen 
one  imperfectly  preserved  specimen  in  the  Upper  Coal- 
Measures,  which,  unfortunately,  I  could  not  determine.  The 
genus  Bothrodendron  has  evidently  died  out. 

Sigitlariay  though  still  represented  by  several  species, 
possesses  only  one  which  is  common  —  Sigitlaria  tesselata, 
Brongt,  and  the  form  that  occurs  is  scarcely  typical  of  the 
species.  Only  one  species — Sigillaria  MMurtriei,  Kidston 
— seems  to  be  peculiar  to  the  series. 

A  single  specimen  of  Lycopodites  ehmgatus,  Gold.,  has  been 
collected  from  this  horizon  by  Mr  Hemingway. 

The  Cordaites  are  represented  by  only  two  species,  one  of 
which — Cordaites  angtdososiriattis,  Grand'  Eury — is  common, 
and  may  be  regarded  as  a  typical  plant  for  this  horizon.  Poa- 
cordaites  microstachys,  Gold.,  also  occurs,  but  is  infrequent. 

VOL.  XII.  Q 
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The  only  clear  evidence  of  the  proacnce  of  Coniferai  whi 
I  have  met  with  in  British  Carboniftsrous  rocks  (with  t 
exception  of  one  or  two  Bniall  seeds  of  a  Qnttopti*,  I 
and  Zeiller,  coUectt'd  by  Mr  HtimiDRWay  from  the  Middle 
Coal-Measures  uf  Yorkshire)  is  that  afforded  by  a  sm&U 
specimen  of  Waichia  imlrricata,  Subiuiper,  which  was  found 
ill  the  Upper  C'oal-Mutuurvs  when  sinking  the  shaft  of  Che 
Hamstead  OoUi«ry,  Gruiit  Barr,  near  Birmingham.' 

These  notos  on  the  flora  of  the  Upi>er  Coal-Meaeurcs  will 
show  that  the  plants  of  that  serit^  wei«  of  a  very  distinctive 

type- 
It  may  be  mentioned  here  that  in  France  there  ia  a  hi^b» 
suries  of  I'pper  Cual-Measurea  than  any  found  iu   Britain, 
where  it  would  appear  thitt  rocks  ou  the  horizon  of  our 
Upi>er  Cogl-Meoaures  are  entirely  absent 

EXPLANATOKY   NoTES   ON   TIIK  TaUI-E  OP   DiSTRlBUTIOS   fl 

ov  SreciKS. 

Although  each  series  of  the  ('oal- Measures  Is  distinctly 
characterised  by  its  own  flora,  there  ore  many  species  which 
are  common  to  more  than  one  series,  and  some  even  extend 
throughout  the  whole  of  the  Upper  Corbonileroua.  Of  these 
species  some  are  eijuaUy  common  in  two  of  the  aeries,  but 
are  very  seldom,  if  ever  (except  in  the  case  of  Stigmaria), 
equally  common  in  all. 

Tlte  lists  given  iu  the  table  showing  the  distribution  of  the 
fossil  plants  in  the  Carboniferous  rocks  of  Britain  do  not 
bring  out  this  relative  proportion  of  tlie  species  in  the 
different  series,  but  it  ia  represented  dia^'rumatically  in  the 
case  of  some  of  the  more  widely — in  time — extending  species 
in  the  following  table : — 

'  Tram.  Roy.  Sue.  Kilio  ,  vol,  iiiv.,  part  9,  p.  321,  fig.  P. 
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Peeoptcrit  arborescens,  Schl.  sp. 
MarcopUris  murieata^  Schl.  sp. 
AlHhopUris  lonehitica,  Schl.  ap. 

<2A»irrv7»,  Artifi  sp. 

iSsr/u,  Brongt.  sp. 
NexaropterU  heterophylla,  BroDgt. 

giga/Uea,  Sternb. 

rarinerviSf  Bnnbary. 

Scheuehzeri,  Hoffm. 
CeUamiiina  undulata,  Sternb.  sp. 
Catamites  ramosus^  Artis. 

Suckowiif  Broiigt. 
C-UUi^  BroDgt. 
AnnulariasphenaphjflloideSf  Zenker  sp. 
Lepidodendron  actdeatum,  Sternb. 
SigiUaria  di$cophora,  Kdnig.  sp. 

I,  tessellata,  Brongt. 

Stigmaria  fieoideSf  Sternb.  sp. 
Cordaites  borassi/olius,  Sternb.  sp. 
, ,        angidasostriattis,  Grand*  Eury. 
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It  must  not  be  understood  that  the  tables  appended  to 
this  communication  give  a  complete  list  of  the  fossil  plants 
occurring  in  British  Carboniferous  rocks. 

In  a  branch  of  palteontology  where  so  much  yet  remains  to 
be  done,  many  species  wiU  yet,  undoubtedly,  be  added  to  the 
flora  of  these  rocks.  In  my  own  hands  is  still  a  number 
of  species :  some  of  these,  though  too  imperfectly  preserved 
for  a  satisfactory  determination,  are  sufficiently  perfect 
to  show  that  they  are  specifically  different  from  any  men- 
tioned in  my  lists ;  others  await  more  careful  examination, 
and  some  are  apparently  undescribed. 

I  have  also  omitted  from  the  lists  all  doubtful  species — 
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species  founded  on  imperfectly  preserved  material, — ll» 
types  of  which  in  the  great  majority  of  cases  are  lost,  and  of 
which,  even  with  the  figures  that  accompany  ihoir  descrip- 
tion, there  is  not  sulTicieDt  data  to  enable  onu  to  recogniso 
again  the  plants  which  have  been  intended.' 

The  addition  of  such  doubtful  species  to  the  lists  would 
not  give  any  further  iusight  into  tlie  Carboniferous  tlora, 
and  would  only  hamper  the  subject  with  barren  names. 

Although  I  have  taken  every  means  in  my  power  to  accn- 
rately  ascertain  the  horizons  from  which  the  fossils  came,  mis- 
takes may  have  crept  in,  as  the  evidence  has  been  collected 
from  so  many  sources;  but  in  all  cases  where  I  saw  any  reason- 
able cause  for  doubt,  no  record  has  been  made  of  the  species. 

Neither  do  I  claim  infallibility  in  my  identilicatiouB, 
though  1  have  taken  every  care  to  obtain  accuracy  la  this 
respect;  still,  when  one  considers  the  many  thousands  of 
BpecimeuH  which  must  hiive  passed  under  my  examination, 
it  is  quite  possible  that  some  slips  may  have  occurred.  But 
even  admitting  this,  I  feel  coufident  that  there  are  oo  errors 
which  in  any  way  vitiate  the  general  conclusions  arrived  at 
as  to  the  value  of  fossil  plants  in  dUtiuguishiug  Uie  different 
series  of  the  Carboniferous  formation  which  are  accepted  iu 
this  address. 

It  is  not  my  intention  to  enter  into  the  question  of  the 
affinities  of  the  plants  with  which  we  have  been  dealing. 
The  subject  is  too  large  a  one  to  go  fully  into  at  present, 
but  before  concluding,  I  wish  to  make  a  few  short  remarks 
on  this  subject. 

I  am  afraid  that  we  must  give  up  several  of  our  old  ideas 
of  the  ancestry  of  some  of  the  existing  genera. 

One  used  to  be  taught  that  the  humble  club-mosses  which 
grow  on  our  hills  and  moors,  and  the  horsetails  {Eqiiixdxim) 
that  garnish  our  loclis  and  river  shallows,  were  the  de- 
pauperised descendants  of  the  Lfpidodendra  and  Calamttti 
respectively. 

I  am  sorry  to  say  that  my  faith  in  this  beautiful  ancestral 
pedigree  has  been  rudely  shaken,  and  1  am,  further,  afraid 

'  See  list  of  somo  of  tlu-so,  Froc.  Roy.  Phya,  So.-.,  vol.  x.,  1891.  )..  3M. 
1 1  U  possilile,  liowpvor,  Ihiit  somo  of  llipse  mcij  yel  be  ideDtiBod. 
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that  I  may  be  thought  very  heterodox  in  the  opinions  I  am 
now  inclined  to  hold  as  to  the  ancestry  of  our  club-mosses 
and  horsetails. 

When  we  find  in  Carboniferous  times  certain  fossils  (some 
of  which  are  included  in  my  list  under  the  name  of  Lycopodites, 
Groldenberg,  not  Brongt),  which,  so  far  as  one  can  observe,  do 
not  difiTer  either  in  their  manner  of  growth,  foliage,  or  mode  of 
fructification  from  recent  Lycopods,  and  which  some  authors 
have  boldly  classed  with  Lycopodium,  I  am  afraid,  then,  we 
can  no  longer  indulge  in  the  supposed  noble  ancestry  of  our 
little  Lycopods,  but  must  accept  the  fact  that  they  most 
probably  are  descended,  with  little  alteration,  from  com- 
paratively humble  plants  which  never  attained  to  arborescent 
dimensions. 

Lepidodendron,  Bothrodendron,  and  Sigillaria  appear  to  be 
genera  which  have  passed  away  without  having  transmitted 
to  us  any  posterity,  even  in  a  depauperated  condition. 

As  to  the  Catamites,  I  am  here  again  afraid  we  must  dis- 
card our  old  idea  of  their  being  the  ancestors  of  our  existing 
Equiseiv/m. 

The  genus  Equisetum  seems  to  have  existed  in  Carbonifer- 
ous times ;  whatever  its  ancestor  was,  by  that  time  its  earlier 
progenitor  had  apparently  died  out  The  Equisetum  of  palaeo- 
zoic times,  however,  seems  to  have  been  somewhat  larger  than 
any  of  the  recent  species,  though  it  does  not  appear  to  have 
attained  to  gigantic  dimensions,  even  in  those  far-back  days. 

Catamites  seem  to  have  entirely  disappeared,  but  the  genus 
Catamites,  as  generally  employed,  is  really  more  than  a  genus 
— ^it  contains  a  group  of  plants,  the  fructification  of  which, 
though  possessed  of  certain  common  structural  characters, 
diflered  in  many  points,  as  in  the  mode  of  attachment  of,  and 
the  position  of  the  sporangia  to  the  bracts  and  the  axis  of  the 
cone.  These  differences  are  such,  that,  according  to  our 
modern  ideas  of  classification,  it  would  be  impossible  to  place 
in  oue  genus  plants  whose  fructification  differed  in  so  many 
structural  details. 

There  is  one  more  picture  of  our  youth  to  which  I  wish  to 
refer,  and  I  am  done. 

We  were  taught  to  believe  that  the  low-lying  ground  of 
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Cftrbooifwotu  times,  intersected  hy  b^jooas  and  awamps,  wu 
olotbed  with  a  deoM  growth  of  tepidodendra,  St^Uhna, 
Calamita,  and  ft>rna,  and  the  distant  hillii  (which  somehnv 
or  ot)ior  never  seemed  to  b«  veT^  far  awaj)  veni  cavureii 
with  primieral  fnreste  of  pine.  SoniulimiM  a  restorcl  vkv 
was  [iroducsd  which  vividly  portrayixl  all  these  features,  anil 
whicii  was  geuerally  further  ombelliahed  by  the  addition  (li 
acme  living  creatures  in  the  foiuground  and  plenty  of 
fuuaroles  giving  oH"  vapour,  wherever  tpace  could  bo  found 
for  tliora  in  the  picture. 

Now  as  to  tlie  Ltpidodendra.  SigillarM,  Caiamttet,  and 
ferns,  1  have  little  to  say.  Almost  certainly  maoy  of  Hmt 
occupied  low-lying  swampy  situations — bat  to  the 
ground  of  pines  I  must  entirely  dissent 

When  we  know  that  Arawcarioxglon  Brandlinffii  ia  tiM 
wood  of  Cordaitta,  on  what  form  of  argument  can  we  any 
longer  base  our  belief  that  the  othi^r  larj-e  stems  put  in  that 
genua  or  in  Dadoxj/lon,  belonged  to  a  different  class  of 
jdantsl 

In  all  the  divisions  of  the  Oarboniferous  formation  when 
thestt  large  so-called  Araucarioxylon  trunks  have  been  found, 
we  also  get  Cordaites  leaves,  but  never  any  traces  of  Conifer- 
ous trees,  which  surely  would  have  been  met  with  had  ihej 
existed,  I  can  see  little  reason  to  doubt  that  the  other 
Araucarioxylon  stems  are  also  the  trunks  of  CordaiUs. 

It  is  rather  curious  that  the  first  trace  of  true  Conifers 
which  has  been  met  with  In  Britain,  was  a  small  specimen 
of  IValchia  imhncata,  Schiniper,  from  the  Upper  Coal- 
Measures,  where,  strangely  enough,  none  of  these  large  trunks 
have  been  found ;  but  if  we  grant  that  these  large  trunks  were 
the  stems  of  Cordaites,  they  must  have  existed  at  that  time 
also,  for  Cordaites  13  frequent  in  the  Upper  Coal-Measures. 
Cordaites,  though  gymnospermous,  cannot  be  classed  with 
any  existing  group. 

To  return  to  our  picture  again,  I  would  suggest  that  the 
pines  on  the  hilla  should  be  replaced  by  Cordaites,  and 
furtlier,  that  these  should  be  transplanted  from  the  high 
ground  to  the  low-lyiu^  tmiils,  leaving  the  ideal  hills  for  the 
occupation  of  more  idea!  tenants. 
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I  cannot^  conclude  without  acknowledging  my  great 
indebtedness'to  numerous  friends  who  have  willingly  helped 
me  in  my  studies  of  the  flora  of  the  Carboniferous  period, 
and  without  whose  aid  my  knowledge  of  the  flora  of  this 
period  must  have  been  very  much  more  imperfect  than  it  is. 
Even  with  all  their  kind  assistance,  I  am  just  beginning  to 
know  how  much  there  is  still  to  learn  about  our  Carbonifer- 
ous plants,  but  I  hope  that  my  friends  will  continue  to  aSbrd 
me  what  help  they  can,  as  there  is  much  work  yet  to  be  done 
in  this  interesting  field  of  palaeontology. 

Ifote. — I  am  frequently  asked  where  good  figures  of  the 
British  Carboniferous  flora  can  be  found.  An  answer  to 
this  question  would  entail  a  long  list  of  the  literature  of  the 
subject,  which  is  scattered  through  the  Transactions  of 
numerous  scientific  societies,  as  well  as  contained  in  many 
volumes  specially  devoted  to  this  subject. 

But  good  figures  of  the  more  typical  species  will  be  found 
in  Brongniart's  "  Histoire  des  v^gdtaux  fossiles  *'  and  Zeiller's 
"Flore  fossile  du  Bassin  houiller  de  Valenciennes,"  the 
latter  being  specially  excellent  for  Middle  and  Lower  Coal- 
Measure  Species.  For  the  Lower  Carboniferous  flora,  the 
most  complete  work  is  Stur's  "  Culm  Flora,"  though  it  does 
not  contain  all  the  British  species.  Many  other  useful  works 
might  be  mentioned,  but  references  to  many  of  these  will  be 
found  in  the  works  of  Zeiller  and  Stur  mentioned  above. 
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XVI.  On  some  New  Sptcits  f/  Foml  Plants  from  the  Lower 
Carboni/erom  Rocfa  of  S»>Hnnd.  Ry  KoBCBT  Kidston. 
I"  U.S.E.,  F.G.S.     [I'ktes  IV.-VI.] 

{HraJ  aOtli  DrcMTilHir  UK.) 

This  paper  may  be  regarded  aa  an  appendix  to  tlie  Address 
1  hud  the  pleafluro  of  deliveriDg  last  month. 

At  the  end  of  iny  Address  I  gave  a  list  of  all  the  species 
of  Carbonileroiis  plants  I  had  yet  idmitified  in  Britain, 
showing  the  horizons  from  which  they  had  been  derived. 
In  that  list  I  included  the  following  six  new  species,  which 
I  now  describe. 


PlumaloptrrU  rlegatm,  n.  gen.  uid  n.  ap. 
Sphenoptrriji  Duimii,  n.  ap, 
Rhaeopterh  gubctitutata,  n.  sp. 
Siffiliaria  Yourujiana,  a.  Bp. 
Qardiocarpiis  nfrvoaa,  a,  ap. 
Cardiocarpv*  caudalua,  n.  sp. 


i 


Fltjuatopteris,  Kidston,  n.  gen. 

Dencription. — Frond  liipinnate  (or  tripinnate  ?),  pinnre 
alternate,  oblong  or  linear  olilong,  obtuse,  entire  or  sinuous 
or  more  or  less  lobed,  nerves  numerous,  simple  or  bifurcated, 
springing  from  the  midrib  at  an  acute  angle  and  running  to 
the  margin  with  only  a  slight  curvature  in  their  course. 

Remarks. — The  fern  which  forms  the  type  of  this  genus 
finds  its  nearest  allies  in  Arcliaopteris  Tschtrmaki,  Stur,' 
and  Archcropteris  Bawsoni,  Stur,^  and  perhaps  these  two 
species  might  find  a  place  in  Plumalopteris. 

In  the  absence  of  any  knowledge  of  the  fructification  of 
these  three  fossils,  and  the  entirely  different  mode  of  the 
pinnule  cutting,  none  of  them  have  any  claim  to  be  placed 
in  Dawson's  Jrchtcopteris,  of  which  the  outstanding  character 
is  the  fructification.' 

'  Culm  Flora,  vol.  i.,  p.  67,  pi.  xU.,  Eg.  1. 

'  I'lid.,  p.'00,  pi.  lii.,  figa.  2,  3,  4. 

'  D«wson,  PlanU  of  tha  Brian  (Devooiin)  ami  llppor  Silnriin  Fonn»t»on> 
of  Cinada,  pnTt  ii.,  ]>.  99.  1S8Z.  See  aleo  Eiditon,  Trmua.  Qeol.  Soc  of 
Glugow,  vol,  ii.,  p.  30,  1891. 
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Plumatopteris  eleoaNs,  Kidston,  n.  sp. 
[Plate  v.,  Figs.  1  and  la.] 

Description. — Frond  bipinnate  (or  tripinnate  ?),  pinna; 
oblong,  blunt,  alternate,  sessile,  decurrent,  entire,  sinuous 
or  slightly  lobed  in  their  basal  portion.  Midrib  distinct,  and 
giving  rise  to  numerous  thin  simple  or  dichotomous  veinlets, 
which  spring  from  the  midrib  at  an  acute  angle,  and  run 
with  only  a  slight  curvature  to  the  margin.  The  bifurcation 
of  the  veinlets  takes  place  close  to  the  midrib,  so  that  the 
veinlets  generally  appear  to  be  simple. 

Remarks. — The  pinnse  are  almost  entire  except  at  their 
lower  part  where  they  join  the  rachis ;  here,  on  the  upper 
side,  and  occasionally  also  on  the  lower  side,  a  small  obloog 
pinnule  is  separated  off.  Any  appearance  of  pinnules  on 
the  upper  part  of  the  pinnse  seem  to  result  more  from  the 
effect  of  a  splitting  of  the  tissue  than  a  distinct  pinnule 
formation.  The  pinnse  are  slightly  decurrent,  but  the  rachis 
is  not  winged. 

Horizon. — Carboniferous  Limestone  Series;  Lower  Lime- 
stone Series  of  the  Calderwood  group. 

Locality. — Limekilns,  East  Kilbride,  Lanarkshire. 

The  specimen  figured  was,  I  believe,  collected  by  the  late 
Mr  A.  Patton. 

Sphenopteris  DuNsn,  Kidston,  n.  sp. 

[Plate  IV.,  Figs.  1.4] 

Description. — Frond  broadly  lanceolate,  tripinnate,  primary 
pinnae  deltoid  lanceolate,  opposite  on  lower,  but  alternate  on 
upper  part  of  frond;  secondary  pinnse  alternate,  lanceolate, 
bearing  at  the  base  of  the  lower  pinnae  a  few  small  lanceolate 
tertiary  pinnae;  the  upper  portion  of  the  lower  secondary 
pinnae,  and  the  whole  of  the  uppermost  secondary  pinnae 
merely  bear  lobed  or  entire  pinnules.  Pinnules  very  small, 
about  1  mm.  long,  oval  or  lobed ;  nervation  sphenopteroid. 
Main  rachis  moderately  thick,  and  finely  striated  longi- 
tudinally. 


26(1  Proceedinga-ef  Ou  Royal  Phytieal  Society. 

lit  marks. — The    general    aspect   or    Sp/unopterig    Dm 
reminds    one    much    of   certain    CheilaTUha  in   ita   Bm%B^ 
pinnules  and  graceful  form. 

At  Plate  IV..  l-'ig.  2,  is  aliown  the  mo8t  perfect  specimes 
I  have  yet  met  with  as  far  as  exhibiting  the  details  of  thfl 
pinnule  cutting.  Plate  IV..  Fig.  1,  gives  a  better  idea  of  tb« 
(growth  of  the  fern,  and  is  probably  from  near  the  centre  of 
the  frond,  while  Fig.  2  evidently  represents  a  portion  ftoalc 
near  the  base. 

The  very  small  oval  pinnules  are  closely  placed  togetbff 
and  generally  overlap  each  other.  They  seem  to  have,bee^! 
of  delicate  texture,  and  little  able  to  resist  decomposition.' 
When  decayed,  their  remains  unite  to  form  a  dense  blai 
stain  on  the  matrix,  which  only  shows  the  general  outline 
the  pinnie.  This  is  the  condition  in  which  the  plant  mosUj 
occurs,  and  ia  shown  at  Fig.  1.  If  we  were  to  judge  from  thlf 
figure,  it  would  probably  be  concluded  that  the  pinnules  wars 
much  larger  than  they  are,  and  bore  several  lobes.  Fig.  ^ 
however,  shows  that  the  pinnules  are  oval  and  very  smal^ 
about  1  mm.  long,  simple  on  the  upper  portions  of  the 
ultimate  pinmi;  as  seen  at  Fig.  3,  which  is  majjuified  eight 
times.  At  the  base  of  the  ultimate  pinna;  they  are  lobed  or 
dentate,  as  seen  at  Fig.  4,  which  ia  also  enlarged  eight  times. 
The  nervation  is  not  distinctly  shown,  but  what  has  been 
preserved  ia  represented  in  the  enlargements, 

Sphmoptcrif  liiirmi  is  not  common,  and  even  the  few 
specimens  I  have  met  with  are  seldom  well  preserved. 
Those  figured  here  are  the  two  best  I  have  yet  seen. 

It  gives  me  pleasure  to  name  this  fossil  after  Professor 
Duns,  of  the  New  College,  Edinburgh. 

The  specimen  figured  on  Plate  IV.,  Fig.  2,  I  received  some 
years  ago  from  the  late  Mr  D.  Grieve. 

Horizon. — Cement  Stone  Group  of  the  Calciferous  Sand- 
stone Series. 

Localities. — Colinton  (the  late  Mr  D.  Grieve),  West  Her- 
mand  (the  late  Mr  C.  W.  Peach),  and  Burdiehouse,  near 
Edinburgh,  Midlothian. 
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Bhagopteris  subcuneata,  Kidston,  n.  sp. 
[Plate  v..  Fig.  2 ;  Plate  VI.,  Fig.  1.] 

Description. — Frond  pinnate,  rachis  thick,  pinnules  alter- 
nate, lax,  and  divided  usually  into  about  eight  linear,  sub- 
cuneate  segments.    Veins  obscure. 

Remarks. — Several  specimens  of  this  species  have  been 
collected,  of  which  two  are  shown  on  Plates  V.  and  VL 

Fig.  1,  Plate  VI.,  gives  the  lower  part  of  a  frond,  the 
rachis  is  stout,  being  over  3  mm.  thick,  and  gives  off  lax 
pinnules,  which  are  usually  divided  into  six  or  seven  linear 
subcuheate  or  spathulate  segments — each  pair  of  segments 
seem  to  form  the  two  arms  of  a  dichotomy. 

Plate  v..  Fig.  2,  shows  the  upper  portion  of  a  frond. 

The  lax  mode  of  growth  of  this  species  forms  one  of  its 
distinguishing  characters. 

Rhacopteris  subcuneata  is  distinguished  from  Rhacopteris 
flabeUata,  Tate  sp.,  by  its  clavate  pinnule  segments,  and  also 
by  its  laxer  growth,  and  from  Rhacopteris  Geikiei,  Kidston, 
where  the  pinnule  segments  are  linear,  and  spring  from  the 
sides  of  a  common  central  axis ;  while  in  Rhacopteris  sub- 
cuneata the  pinnule  lobes  spring  in  a  flabellate  manner  from 
a  very  short  foot-stalk.  The  nervation  is  not  shown  on  any  of 
the  specimens,  all  of  which  were  collected  by  Mr  J.  Bhodes. 
The  types  are  preserved  in  the  collection  of  the  Geological 
Survey  of  Great  Britain,  Museum,  Jermyn  Street,  London. 

Horizon. — Calciferous  Sandstone  Series ;  Lower  Limestone 
Series ;  Lewis  Bum  Coal  Group. 

Locality. — ^East  bank  of  Lewis  Barn,  Barney's  Cut,  a  little 
over  a  quarter  mile  south-west  of  Lewis  Bum  Bridge,  North 
Tynedale,  Northumberland. 

SiGILLARIA  YOUNGIANA,   Kidston,  U.  Sp. 

[Plate  VL,  Figs.  2  and  2a.] 

Description. — Stem  ribbed,  ribs  alternately  contracted  and 
expanded ;  leaf-scars  placed  rather  above  the  centre  of  the 
expansions,  slightly  broader  than  long,  emarginate  at  top. 
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lateral  angles  much  developed,  lower  niargiD  semicircular 
aad  forming  a  sinus  at  each  side  where  it  joins  the  lateral 
angles;  ciiiatiicules  three,  the  lateral  lunate,  the  central 
puuctiform.  Above  the  leaf-scar  the  ribs  are  ornamented 
with  fine  lines  somewhat  irregularly  placed,  but  soon 
aesuntiog  a  general  direction  parallel  to  the  ribs.  From  the 
sinus  at  the  top  of  the  leaf-scar  two  lioes  exteud  upwards 
and  outwards  for  a  short  distance. 

I  have  named  this  SiyiUuria  after  its  discoverer,  Dr  John 
Young,  of  the  Huuterian  Museum,  Glasgow,  who  found  it  m 
1864  in  a  bed  of  shale  passed  through  in  eiskiug  a  pit  to 
reach  the  upper  Possil  blackbaud  ironstone  and  associated 
coal  at  Robroystoue,  near  Glasgow.  J 

Its  nearest  ally  appears  to  be  Sigillaria  contrada,  Brongb^ 
but  it  is  easily  distinguished  from  this  species  by  the  form  I 
and  position  of  the  leaf-scars,  as  well  as  by  the  ornamentation 
of  Uie  ribs. 

In  Sigillaria  contrada,  Brongt.,  the  leaf-scars  are  placed 
on  the  contracted  portions  of  the  ribs,  while  in  Sigillaria 
Tounifieoia-  they  are  on  the  expanded  areas.  The  form  of 
the  leaf-sear  iu  the  formtir  is  pyrifonn,  with  feebly  developed 
lateral  angles ;  in  Sig,  Youjiyiaiia  it  is  emarginate,  bruader 
than  long,  and  the  lateral  angles  are  developed  to  an  unusual 
extent.  Tiie  oniameutation  of  the  ribs  is  also  different.  Tbe 
two  species  are  very  distinct,  and  the  only  point  they  have  iu 
common  is  the  alternately  contracted  and  expanded  ribs. 

Siyillaria  Younijiana.  of  which  a  single  specimen  has  been 
found,  is  the  only  example  of  a  ribbed  SiijUlaria  I  have  yet 
seen  from  the  Lower  Carboniferous  Itocks  of  Britain,  and  this 
circumstance  adds  considerable  interest  to  the  fossiL 

The  specimen  has  been  placed  in  the  collection  of  the 
Hunterian  Museum  of  the  University,  Glasgow,  by  Dr  Juhn 
Young,  and  my  thanks  are  due  to  him  for  his  kind  permission 
to  figure  and  describe  it. 

Hi/riiun. — Carboniferous  Limestone  Series;  Possil  Iron- 
stone Group. 

Locality. — Robroy stone,  about  four  miles  north-east  of 
Glasgow,  Lanarkshire. 

'  Hiat.  d.  Tugft.  foas.,  p.  150,  pi.  cilvii.,  fig.  a. 


/ 
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SEEDS. 

The  genus  Cardiocarpus,  Brongt.,^  has  been  divided  into 
several  genera,  which,  however,  all  appear  to  hold  a  close 
relationship  to  each  other. 

While  Cardxacarpus,  Brongt,  is  still  retained  for  certain 
seeds,  Samaropsis,  Goppert,  and  Cordaicarpus,  Greinitz,  have 
been  founded  for  seeds  which,  I  believe,  would  have  been 
included  by  Brongniart  in  his  genus. 

Brongniart's  original  description  of  his  genus  is : — 

Cardiocarptis,  Brongniart,  1828. 

Cardioearpon^  Prodrome,  p.  87. 

"Fruit  compressed,  lenticular,  cordate  or  reniform, 
acuminate." 

He  included  in  it  five  species,  C.  majus,  C,  Pomieri,  C. 
cordiforme,  C.  ovatum,  and  C.  aciUum. 

None  of  these  species  were  described  when  Brongniart 
gave  them  as  members  of  his  genus,  and  only  one  of  these 
names  appears  to  have  since  had  a  description  added  to  it,  viz., 
Cardiocarpus  acutus,  which  was  described  by  Lindley  and 
Hutton  in  their  "Fossil  Flora,"  vol.  i.,  pL  Ixxvi.,  1883. 
Lindley  and  Hutton  are,  therefore,  the  authors  of  Cardio- 
carpus acuHts,  and  not  Brongniart,  though  they  give 
Brongniart's  name  as  the  authority  for  their  species,  and 
refer  in  support  of  this  to  his  " Prodrome;"  still,  there  is  no 
evidence  to  show  that  the  fossil  so  named  by  Lindley  and 
Hutton  was  similar  to  that  meant  by  Brongniart,  for  Brong- 
niart never  gave  any  description  of  his  plant  We,  in  fact, 
must  presume  it  was  not  the  same  if  the  genus  Samaropsis, 
Goppert,  is  to  be  retained,  for  the  distinctly  winged  seed 
of  Cardiocarpus  acutus^  would,  according  to  Goppert's 
description  of  his  genus,  place  it  in  Samaropsis. 

Gdppert's  definition  of  Samaropsis  is  very  short,  and  not 
very  clear.    I  append  it  here. 

1  Prodrome,  p.  87,  1828. 

»  This  I  believe  to  be  the  seed  of  Cordaites  prindpalii,  Germar  ip. 

VOL.  XIL  8 
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Saviaropsii,  Giippert,  1864. 
Ytm.  Flora  d.  porm.  Form.,  p.  177. 

"  Seeds   with    mombranaceoua  wings,  compressed, 
spermouB."  • 

Tills  genua  is  more  fully  defined  by  Zeiller  in  his  ' 
foas.  d.  bassin  honil.  d.  Valenciennes,"  p.  643. 

Seeds  generally  very  Bmall,  flat,  lenticular  in  seel 
oval  in  aliape,  pointed  or  slightly  emarginate  at  the  Bnmi 
and  sometimes  cordate  at  the  base,  completely  bordered 
a  membranous  wing,  which  is  more  or  less  developed. 

An   examination   of    Gijppcrt's   figures    shows   that  tl 
description  of  Samaropsia  by  ZeiUer  coincides  completely 
with  the  planta  included  in  it  by  it«  author. 

The  thiid  genus  in  which  some  of  these  little  seeds  have 
been  placed  is  Cordaicarpas,  Geinitz. 


Coriiaicarpiu,  Geinitz,  1S62. 
(hriakaryon,  O/m,  p.  ISO. 


i 


"Lenticular  or  compressed  globular,  ovate  to  roundly 
cordate,  seed  surrounded  by  a  close  envelope  of  leathery 
consistency,  to  which  a  short  stem  is  attached.  Probably 
the  fruit  of  Cordaites.     Type:  Carpolilhes  Cordai,  Geinitz." 

Zeiller  includes  Cardiocarpus,  Brcmgt.  (in  part),  in  Cordai- 
carpvs,  Geinitz,  and  defines  the  latter  genus  thus; — 

Cordaicarpus,  Geinitz. 
Zeillor,  Floro  foaa.  rl.  Lassia  honil.  d.  Vslen.,  p.  S16,  188B. 

Seeds  fiatteued  iu  transverse  section,  elliptical  or  len- 
ticular, in  form  oval  or  orbicular,  acuminate  or  obtusely 
pointed  at  the  summit,  often  a  little  emarginate  at  the  base, 
surrounded  by  a  keel  more  or  less  prominent,  surface 
smooth. 

Goppert  and  Fiedler  in  1857*  founded  the  genus  Cyclo- 
carpus  for  circular  seeds  having  the  same  general  characters 

'  "  Fractiu  ■umuToideua  lucmbianaceua,  compresaa*,  marglae  kl*tus 
niDuospermDg." 

'  Dio  fosa.  Frtichte  d.  SttiiikohlBu  Form.,  lij  F.  Fiedler — Not.  Act  Aoa4. 
nat.  curios,  vol.  xxxvi..  p.  391. 
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as  those  which  had  been  placed  by  Greinitz  in  his  Cordai- 
carpus,  only  in  the  fonner  genus  the  seeds  included  in  it 
were  restricted  to  those  of  circular  form,  whereas  in  Cordai- 
carpus  they  might  either  be  circular  or  oval-cordate. 
Cydocarpus  is  now  generally  united  with  Cordaicarpus. 

From  the  remarks  just  made,  it  will  be  seen  that  there 
is  very  little  difiTerence  between  the  generic  characters  of 
Cardiocarpus,  SamaropsiSt  and  Cordaicarptts,  except  in  the 
degree  of  development  of  the  keel  or  wing. 

As  these  genera  are  generally  employed,  Cardwcarpus 
would  appear  to  have  a  feebly  developed  wing,  Samaropsis 
a  strongly  developed  membranous  wing,  while  in  Cordaicarpus 
perhaps  the  seeds  did  not  possess  a  wing,  and  the  apparent 
wing  in  their  fossil  state  arises  from  the  flattening  of  the 
pericarp,  which,  extending  past  the  nucule,  appears  in  this 
condition  as  a  narrow  surrounding  wing  or  keel. 

It  is  true  that  Brongniart  does  not  refer  to  the  seeds 
being  winged  in  the  definition  of  his  genus  Cardiocarpus,  but 
it  is  evidently  for  these  more  or  less  winged  seeds  that 
Brongniart  created  his  genus.  The  tendency,  however, 
seems  to  be  to  pass  over  Brongniart's  Cardiocarpus  in  favour 
of  the  newer  genus  Samaropsis,  Goppert. 

If,  on  the  other  hand,  those  seeds  with  broad  wings  be 
placed  in  Samaropsis,  and  those  with  narrow  wings  in 
Cardiocarpus,  the  difficulty  arises  as  to  where  the  line  of 
demarcation  is  to  be  drawn. 

Zeiller  gives  Cardiocarpus  an  equal  generic  position  with 
Samaropsis  and  Cordaicarpus,  and  he  defines  it 


Cardiocarpus,  Brongt. 

Zeiller,  Flore  foss.  d.  bassm  honil.  d.  Yalen.,  p.  647. 

Seeds  flat,  in  section  transversely  lenticular,  in  form 
cordate  or  reniform,  acuminate  or  bluntly  pointed  at  the 
summit,  cordate  at  the  base,  surrounded  by  a  keel  more  or 
less  prominent,  and  generally  formed  of  a  hard  seed  sur- 
rounded by  a  fleshy  envelope. 

In  the  condition  in  which  the  seeds  are  usually  found, 
which  Zeiller  places  in  Cardiocarpus,  they  have  a  narrow 
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keel  or  wing-like  border,  which  it  appears  to  me  may  result 
from  pressure  on  a  pericarp  of  softer  coDSistency  than  the 
□iicule,  tliough  it  ia  possible  that  the  seeds  were  provided 
with  true  narrow  wings.  Nevertheless,  it  is  diiiicult  to 
see  how  Cardiocarptig,  as  here  detlned,  can  be  satisfactorily 
sepaTat«d  from  Cordtiicarjnti. 

To  sum  ap  the  matter,  it  would  appear  that  of  the  little 
seeds  under  discussion,  some  possessed  a  true  surrounding 
mumbraaoua  wing-like  structure,  while  in  others  the  narrow 
wing-Uko  border  or  keel  with  which  they  are  usually  pro- 
vided in  the  fossil  state,  probably  results  from  the  compres- 
sion of  a  more  or  less  soft  envelope  which  surrounded  the 
seed. 

In  these  circumstances,  woald  it  not  be  better,  either  to 
suppress  Brongniart's  genus  Cardutcarpas  as  insufficiently 
defined,  and  to  use  tiamaropsia,  Oiipp.,  for  the  seeds  possess- 
ing undoubted  membranous  wing-Uke  structures,  aad  Cordai- 
carpue,  Geinitz,  for  those  whose  apparent  narrow  wing  oi 
keel  is  the  probable  result  of  pressure,  or  tentatively,  to  place 
nil  thuae  Beeds  in  Brongniart's  Crtrdiocnrpus?  This  last  course 
ia  thiit  adopted  here. 

L'ARniocARPCS  NKRVOBCS,  Kidston,  n.sp. 
[Plate  V,  Figs.  3,  4,  and  5.] 

Description — Form  of  complete  seed,  cordate,  flat;  nucule 
acuminate,  lenticular  in  transverse  section,  broadly  winged, 
membranous  wing  with  several  simple  or  divided  vein-like 
thickenings  passing  from  the  mai^in  of  the  nucule  to  the 
outer  edge  of  the  wing. 

Remarks. — The  beat  preserved  of  these  little  seeds  is 
shown  at  Figure  3 ;  its  entire  width  is  about  1  cm,,  the 
nucleus  measuring  about  5  mm.,  and  the  wings  about 
2-5  mm.  each. 

At  the  base  of  the  seed  the  wing  narrows,  and  a  notch  is 
thus  formed  which  gives  the  seed  a  cordate  outline. 

None  of  the  specimens  show  the  apex  sufficiently  well 
preserved  to  determine  whether  the  wing  was  continuous  or 
cleft  at  the  apex.     The  cliaracter  which  at  once  distinguished 
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this  species  is  the  strong  vein-like  markings  which  extend 
from  the  margin  of  the  nucleus  to  the  periphery  of  the  wing. 
These  veins  are  usually  simple,  but  occasionally  forked. 

The  specimens  which  are  in  the  Collection  of  the 
GteologicaJ  Survey  of  Great  Britain,  Museum,  Jermyn  Street, 
London,  were  collected  by  Mr  J.  Rhodes. 

Horiaon. — Calciferous  Sandstone  Series ;  Lower  Limestone 
Series ;  Cement  Stone  Group. 

Localities. — Homcliffe  Dean,  near  mill,  river  Tweed;  south 
of  Homcliffe  village,  Northumberland ;  Biver  Coquet,  ^  mile 
N.N.K  of  Holystone,  Northumberland. 

Cabdiooarpus  bicaudatus,  Kidston,  n.  sp. 
[Plate  VL,  Figs.  3,  4] 

Description. — General  form  cordate-apiculate,  with  two 
tail-like  downward  expansions  of  the  membranous  wing; 
nucule  oval,  acute,  lenticular  in  transverse  section,  wing 
broad,  smooth,  entirely  surrounding  the  seed,  apiculate  at 
apex,  and  at  the  base  extending  into  two  long  tail-like  lobes. 

Bemarhs. — The  largest  specimen,  PI.  VL,  Fig.  3,  is  1*5  cm. 
broad  and  about  1*4  cm.  long,  measured  from  the  sinus 
between  the  tail-like  wings.  The  wings  are  about  6  mm. 
broad,  and  the  two  lobes  are  about  1  cm.  long.  The  nucule 
is  oval-acuminate,  and  surrounding  it  is  a  thickened  vein- 
like band  which  extends  to  the  apex  of  the  two  basal  lobes. 
This  is  exhibited  in  both  the  figures  of  the  species.  These 
two  vein-like  structures  extend  upwards,  round  the  nucule, 
and  end  in  a  short  excurrent  point  as  seen  at  Fig.  4  If  we 
except  the  two  caudate  appendages,  the  fossil  has  very  much 
the  appearance  of  the  seed  of  the  elm. 

Horizon. — Calciferous  Sandstone  Series;  (Cement  Stone 
Group.) 

Locality. — Long  Craig  Bay,  about  1\  mile  west  of  Dunbar, 
Haddingtonshire. 
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EXPLANATIOM   OF  PLATES. 

PUte  IV. 

rig.  1.  SpXtiurttrit  iMntii,  Ridnton. 

XucnJily,  — BnrdietiouM,  atu  Kiliuburgb. 

iTorfiioit.—Cmieileram  Sandstoiio  Ssriea  (ttcg.  No.  0(9). 
Fig.  2.  SphwopUrii  Dunait,  Eidilon. 

Locality.— OtAhiioa.  Mf<llotlii*i>, 

llorvafn. — Oileiforout  Siuititone  Ssrio*  (Keg.  No.  «B0). 
Piga.  3,  4   PlnQOtes  fVom  ipecimcn  HbowQ  nt  Fig.  2;   k  fi. 

Plate  V. 

Fig.  I.  llumalapterii  eicgana,  KidiloD. 

Locality, — Eiat  Kilbride,  L«niirkBlure. 

ZTttmoo.— CaTboDiTBrons  LiTnegtODB  SertM(tf«f[,  Ha.  701). 
Pig.  Id.  Portion  of  Fig.  1,  slighUy  enUrged. 
Fig.  2.  B}uKopUri*  tuheimeata,  Kidston. 

LoaiiUy. — Lewis  Burn,  Norlli  TTUGiIalo,  Nortliumbotliuid. 

HoritoH, — CiIdferoQi  SaniliitODii  Series. 
Speinmei]  Id  the  UoUecCion  of  the  Geologic*!  SnrTej  of  EnglanA 
Figt.S-S.  Oardiocarpm  wrowui,  Kiditoo. 

XocoAty.— Hontcliffe  Dean,  rivar  Tmed,  Nnttbtiabarlud.   , 

Horinm. — Calciferoiu  Sanditoue  Series. 
.'^IX'cimunt  in  tbu  Cotleotiou  of  the  Geological  Survey  of  Englmd. 

Plate  VX. 
Fig.  1.  tUuKoyttrU  lubcuiietitii,  Kiiiston. 

Loi-ality. — Lewis  Barn,  North  Tynedale,  NorthomberUnd. 
Horiam. — CalciferouB  iSnoilatouo  Series. 
Speciin«Q  iu  the  Collection  of  the  Geological  Snrvey  of  Englandi 
Fig.  2.  .Sigillaria  Vamtgiana,  Kiiiston. 

LocalUj/. — RobroyBtone,  Lanirkshire. 
^DriiOJi.— CarbonifBtons  Limestone  Serios. 
Sjwiimeii  in  the  Hnntoriiin  Muaeuui,  l/Diversit;  of  Glusgow. 
Fig.  2ii.  Leaf-scar,  enlarged. 
Figs,  3,  4.  CardiMarjnu  biaiudnlat,  KiJitou. 

Locality. — Long  Craig  Bay,  Ij  mile  we>t  of  Dunbar,  Budding. 

Horizon, — Calclferons   Sandstone  Series   (Reg.    Nos.   1910  and 
1941). 

My  thanks  are  due  to  Sir  Arcliibdd  Geikie  for  permissiou 
to  describe  the  specimeua  belonging  to  the  Geological  Survey 
Collection. 

The  specimens  diatinguiahed  by  Kegistration  numbers  are 
iu  the  author's  collection. 
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XYII.  On  Cephalaspis  magnifica,  a  new  Fossil  Fish  from  the 
Caithness  Flagstones.  By  R  H.  Traquaib,  Esq.,  M.D., 
LL.D.,r.R.S.    [Plate  VIL] 

(Read  20th  December  1898.) 

Fishes  of  the  family  Cephalaspidae  are,  as  is  well  known, 
especially  characteristic  of  the  uppermost  Silurian  and 
lowermost  Devonian  rocks.  Only  one  solitary  species 
(Cephalaspis  kUiceps,  Traq.)  has  occurred  in  the  Upper 
Devonian  of  Canada. 

But  though  the  family  is  well  represented  in  the  Lower 
Old  Bed  Sandstone  of  the  West  of  England  by  species  of 
the  genera  Cephalaspis,  Auchenaspis,  and  Didymaspis,  and 
though  Cephalaspis  is  the  most  characteristic  genus  of  fossil 
fish  in  the  corresponding  rocks  of  the  central  area  of  Scotland, 
not  a  single  remnant  of  a  Cephalaspidian  had  ever  been 
found  in  that  great  Orcadian  area  of  Old  Bed  Sandstone, 
which  includes  all  the  rocks  of  that  formation  north  of  the 
Grampian  Mountains,  and  is  supposed  to  have  been 
deposited  in  the  hypothetical  Lake  Orcadie.^  Notwith- 
standing the  richness  of  the  fish-fauna  of  these  rocks, 
Cephalaspidse  have  hitherto  been  conspicuous  by  their 
absence.  It  was,  therefore,  with  a  feeling  of  agreeable 
surprise  that,  in  the  month  of  August  of  this  year,  I  re- 
cognised in  a  fossil  deposited  in  the  office  of  the  Caithness 
Flagstone  Company  at  Thurso,  and  recently  discovered  by 
their  workmen  in  the  great  pavement  quarry  at  Spital, 
about  ten  miles  inland,  a  veritable  Cephalaspis,  of  unusual 
size  for  the  genus,  and  belonging  to  an  undescribed  species. 
On  learning  my  opinion  of  its  importance,  the  officials  of 
the  company,  with  characteristic  public  spirit  and  generosity, 
at  once  presented  this  specimen  to  the  Edinburgh  Museum 
of  Science  and  Art. 

Accordingly,  at  the  meeting  of  the  British  Association, 
which  was  held  at  Nottingham  in  the  following  September, 
I    announced    this    discovery,  and    briefly    described    the 

^See  Sir  A.   Geikie's  paper   On    the  Old  Red  Sandstone   of   Western 
Europe— Trans.  Roy.  Soc.  Edin.,  vol.  zxviii.,  1878,  p.  354. 
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speciiiiGn  under  the  name  of  Cephalaspis  maynijiea, 
abstract  of  the  paper  read  on  that  occasion  has  been  already 
pnblished  in  the  Aniinh  of  Scottish  Natural  History  for 
October  last  In  the  present  communication  I  propose  to 
give  a  more  detailed  description  of  the  fish,  along  with  an 
accurate  figure. 

The  species  of  Ctjikahispis  which  Iiave  been  previonaly 
recognised  are  as  follows : ' — 

C.  Miirchisoni.  E^ert.  {Hcmicydnspis,  Lank. J.  Ludlow 
Tilestone  and  Old  Red  Sandstone  Passage  Beds,  Hereford- 
shire. 

C  Lioktbodii,  Lank.     Ludlow  Tilestonea,  Ludlow. 

C.  Lydli,  Agass.  Lower  Devonian  (Old  Red  Sandstone), 
Forfarshire,  Perthshire,  Lanarkshire.  With  this  species  Mr 
Smith  Woodward  unites  C.  Aijassisii,  Lank.,  from  the  Wtst 
of  England. 

G.  Salweyi,  Egett  (Zftuupw,  Lank.).  Lower  Devonian 
(Cornstones),  Herefordshire. 

C.  Povriti,  Lank.  Lower  Devoniao  (Old  Red  Samlstone), 
Forfarshire, 

C.  Faifci,  Lauk.  Lower  Devonian  (Old  Ked  Sandstone), 
Forfarshire.  Mr  Smith  Woodward  confirms  Lankester's 
suspicion  that  C.  asper.  Lank.,  may  only  be  the  adult  form 
of  C.  Fagei. 

0.  Dawsoni,  Lank.     Lower  Devonian,  Ga8pi5,  Canada. 

C.  CampbeUlawMnm,  Wliiteaves.  Lower  Devonian,  Camp- 
belltown,  Canada. 

C.  Je,ci,  Traijuair.    Lower  Devonian,  Campbelltowu,  Canada. 

C.  laticepa,  Traquair,  Upper  Devonian,  Scaumenac  Bay, 
Canada. 

CepbalaspiB  magniflca. 

CipknlaspU  magiii^^d,  Tniqiinir,  Urit.  Assoc.  RejJ.,  Nottingliaiu.  IBDa; 
Aim.  Scot.  Nat.  Hist,,  Ol-t.  1893,  pp.  200-7. 

The  new  species  from  Caithness  (PI.  VIL)  is  large,  exceed- 
ing in  size  any  Cephalaspis  hitherto  described,  even  the 
*  For  rafeiGDCsa  to  the  previous  litcrdtare  ol  Crplialw^h  up  to  1891,  ate 
A.  Smitli  Woodward's  Cat.  Fueii.  Fishfa  Brit.  Mua.,  pt.  ii.,  pp.  178-200. 
O.  Jtxi,  Traq.,  ia  cluruuterisBd  in  Geol.  Mag.  (3),  vol.  x,,  1893,  p.  U7  ; 
also  in  I'rof.  Koy.  Phya.  8oc.  Edin.,  vol  :ii.,  1893,  p.  114. 
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comparatively  gigantic  C.  Saitoeyi,  Egert,  and  C,  Jexi,  Traq. 
Being  crashed  perfectly  flat,  the  contour  of  the  shield  appears 
broader  than  it  would  have  been  had  its  natural  vaulting 
been  preserved.  The  left  comu  is  perfect,  but  the  right  one 
is  injured, — had  that  not  been  the  case,  the  shield  would 
have  measured  no  less  than  12  inches  across  in  the  flattened 
condition.  The  limits  of  the  posterior  margin  of  the  shield 
are  not  very  definite,  and  behind  it  there  are  some  rather 
obscure  remains  of  the  body  scales. 

The  following  measurements  of  the  cephalic  shield  may  be 
noted : — 

Length  of  shield  from  back  to  front,         .        .        .        .  8}  inches. 
Semi-diameter  from  mesial  line  across  broadest  part  on 

leftside, 6 

Semi-diameter  to  tip  of  left  corna, 5| 

From  tip  of  snomt  to  opposite  anterior  margins  of  orbits,  .  3} 

From  tip  of  snoat  straight  to  tip  of  left  cornu,  11 

Breadth  across  base  of  cornu, IJ 

Length  of  oomn, 2} 
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The  snout  is  bluntly  pointed,  the  comu  comparatively 
short  and  broad-based,  as  seen  by  the  above  measurements, 
and  is  not  provided  with  any  denticulations  along  the  inner 
margin. 

The  orbits  are  oval,  1  inch  in  diameter  antero-posteriorly, 
f  inch  transversely,  while  the  width  of  the  interorbital  space 
is  1^  inch.  Owing  to  the  extreme  flattening  of  the  shield, 
no  traces  are  seen  of  the  various  fosssB  and  prominences 
ordinarily  seen  in  connection  with  the  orbital  region  in 
Cephaia.spis,  except  in  the  case  of  the  "  post-orbital  valley,'* 
the  position  of  which  seems  fairly  well  indicated. 

The  contour  of  the  reflected  edge  of  the  shield,  which  is,  of 
course,  ventral  in  position,  is  clearly  seen  through  the  dorsal 
portion,  much  of  which  has  indeed  been  removed  (and  lost) 
with  the  counterpart  of  the  fossil.  This  inferior  rim  is  con- 
tinuous all  round,  and  not  open  or  interrupted  behind  as  in 
Lankester's  figure  of  the  lower  surface  of  the  shield  in 
C,  LyMi}  It  encloses  a  rounded-quadrangular  area,  whose 
angles  are  anterior,  posterior,  right,  and  left,  and  whose 

^  Fishes  of  the  Old  Bed  Sandstone,   Cephalaspide — Paleont.  Soc.   for 
1869,  p.  87,  fig.  12. 
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centre  is  rather  in  front  of  the  eyes.  Each  diagonal  of  tins 
area  measures  6  inches, 

The  outer  layer  of  the  shield  is  unfortunately  uot  present 
aver  much  of  the  surface,  though  its  ornamentation  is  here 
and  there  visible.  This  ornamentation  consists  of  an  exces- 
sively minute  tubercuUtion,  which  is,  however,  coarser  and 
more  marked  round  the  edges  of  the  shield,  and  of  the  orbits 
(Pl.VIL,  Fig.  2),  as  well  as  along  the  inner  margin  of  the  comu. 
The  pseudo-tessellation  of  the  middle  layer  is  well  seen,  tbo 
teaaene  (Fig.  4)  being  mostly  iV  *^  4  inch  in  diameter,  which 
is  very  small  in  proportion  to  the  size  of  the  shield.  The 
specimen  exhibits  no  trace  of  the  radiating  vascular  canals 
usually  seen  in  connection  with  the  inner  layer  of  the  shield 
in  Gephalaspis.  The  body  remains  are  too  obscure  for 
description,  but  clear  evidence  is  afforded  of  a  tubercular 
ornament  of  the  scales,  similar  to  that  of  the  cranial  shield. 

Cephala^pis  magnifica,  the  largest  representative  of  the 
genus  at  present  known,  may  be  readily  distinguished  from 
all  previously  described  species.  It  ia  the  only  speciea 
besides  C.  Cnmpld/lownen.vU,  Whiteaves,  which  has  a  pointed 
snout,  but  this  pointing  is  not  nearly  so  prominently  developed 
as  in  that  Canadian  form.  The  orbits  are  also  proportionally 
smaller  and  farther  apart  than  in  G.  Cainpbelltownensia,  and 
the  cornua,  instead  of  being  long  and  curved,  are  compara- 
tively short  and  broad -based. 

The  above-described  specimen  is  not  merely  a  unique 
example  of  a  new  species  of  fossil  fish,  but,  as  mentioned  at 
the  beginning  of  this  paper,  it  constitutes  the  first  recorded 
occurrence  of  a  fish  of  the  family  Cephalaspidie  in  the  rocks 
of  the  Orcadian  area  of  Old  Red  Sandstone.  But  the  dis- 
covery of  a  species  of  Ceplialaspis  in  the  Caithness  Flags  has 
no  important  bearing  on  the  question  of  the  age  of  the 
Lower  Old  Ked  Sandstone  of  this  area,  relative  to  that  of  the 
"  Caledonian  "  area  of  Central  Scotland,  or  of  the  "  Welsh  " 
area  of  the  West  of  England  and  adjoining  parts  of  Wales. 
For  the  occurrence  of  another  species  of  Cephalcupis  {C. 
laticeps,  Traq.)  in  the   Upper  Devonian  rocks  of  Canada,' 

'  E.  H.  Tnqnair  ia  Qaol.  Uig.  (3),  1390,  vol.  vii.,  p.  IS. 
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shows  that  the  genus  continued  to  exist  until  far  on  in  that 
great  epoch  of  the  world's  history. 

But  the  specimen  is  of  great  interest  in  its  bearing  on  the 
question  of  the  imperfection  of  the  Geological  Record  which 
a  few  writers  seem  even  yet  to  be  desirous  of  minimising. 
It  is  well-nigh  seventy  years  since  the  fossil  fishes  of  the 
Old  Bed  Sandstone  of  the  north  of  Scotland  began  to  be 
assiduously  collected, — for  Sedgwick  and  Murchison's  paper, 
in  which  Caithness  ichthyolites  were  first  figured,  was  pub- 
lished  in  1828.^  But  the  labours  of  Traill  and  others  in 
Orkney — of  Sedgwick  and  Murchison,  of  Dick,  and  of  C.  W. 
Peach  in  Caithness — of  Hugh  Miller,  Stables,  Malcolmson, 
Duff,  Lady  Gordon  Cumming,  and  others  along  the  shores  of 
the  Moray  Firth,  did  not^  during  these  sixty-five  years  now 
concluded,  disclose  a  single  relic  of  any  Cephalaspidian  in 
the  rocks  in  question,  and  people  were  naturally  left  to 
believe  that  no  fishes  of  that  family  existed  in  the  waters 
in  which  they  were  deposited. 

Suddenly  and  unexpectedly,  however,  during  the  past 
summer  a  CqpJialaspis  is  discovered  in  the  Thurso  district, 
and  in  a  quarry  which  had  been  worked  for  paving-stones 
for  at  least  thirty-five  years.  Only  one  single  specimen, 
too,  is  found,  but  it  must  have  had  parents,  and  relatives, 
and  ancestors.  .  Where  are  they? 

Explanation  of  Plate  VII. 

Fig.  1.  Cephalaspis  magnifica^  Traq. ;  one-third  natural  size. 

Fig.  2.  Tubercolation  of  the  surface  at  the  margin  of  the  orbit ;  magnified 
3  diameters. 

Fig.  8.  Finer  tuberculation  of  the  surface ;  magnified  8  diameters. 

Fig.  4.  Pseudo-tessellation  of  the  middle  layer  of  the  shield ;  magnified  2 
diameters. 

1  On  the  Structure  and  Relations  of  the  Deposits  contained  between  the 
Primary  Rocks  and  the  Oolitic  Series  in  the  North  of  Scotland— Trans.  Geol. 
Soc.  (2),  vol.  iii.,  pp.  125-160,  plates  xiv..xviL 
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XVIII.  ObUuarn  Notice  of  (hi  laU  Otonjt  Brook,F.LS.,F.RZ 
By  William  E.  Hoylb,  M.A.  COxon.),  F.RS.E 

(Boxl  ITth  Janutrf  1364.) 

George  Brook  was  born  on  March  17, 1857,  of  Yorkahin! 
descent,  and  was  a  typical  example  of  the  sturdy  independ- 
ence characteristic  of  tliat  county.  He  waa  educated  at  the 
Friends'  School,  Alderley  Edge,  and  in  1873  entered  as  a 
science  student  at  the  Owens  CoUege.  His  love  of  natural 
history  was  innate,  and  when  he  left  college  it  was  not  to 
discontinue  his  studies,  but  only  to  prosecute  them  with 
uudiuiiuished  ardour.  Though  actively  engaged  in  business 
in  Huddersfield,  he  devoted  his  leisure  hours  to  botanical 
and  zoologic;il  researches,  in  conjunction  with  the  late  Mr  J. 
W,  Davis  and  other  kindred  spirits.  Among  the  earliest  of 
his  investigations  were  those  on  the  Collembola,  some  results 
of  which  are  embodied  in  communications  to  the  Linnean 
Society  in  1882  and  1883 ;  and  it  is  interesting  to  note  that 
bis  final  act,  as  a  zoologist,  was  the  determination  of  one  of 
these  insects  for  his  friend  Professor  Ilerdman.  For  some 
years  he  maiutained,  with  conspicuous  success,  a  marine 
aquarium  at  his  inland  home,  some  of  the  general  results  of 
which  were  given  to  the  world  in  his  "  Notes  from  my 
Aquarium,"  and  in  the  first  paper  he  read  before  this  Society, 
"  On  the  Aeration  of  Marine  Aquaria  " ;  whilst  his  papers  on 
the  development  of  the  Lesser  Weever  Fish,  and  of  Motclla 
muslela,  read  before  the  Liuneau  Society  in  1884,  demon- 
strated the  fact  that  his  tanks  were  not  the  toys  of  an 
amateur,  but  instruments  of  scientific  research.  These 
investigations  upon  fishes  led  to  hia  being  invittd  in  1884  to 
come  to  Edinburgh  as  scientiiic  assistant  to  the  Scottish 
Fishery  Board.  During  his  connection  with  that  body  he 
accumulated  stores  of  information  as  to  the  habits  and  life- 
history  of  various  food-fishes,  and  used  his  opportunities  to 
collect  material  for  the  continuation  of  his  memoirs  on  the 
embryology  of  teleostean  fishes.  The  most  important  result 
of  this  work  was  the  independent,  though  not  the  earliest, 
establishment   of    the    origin   of    the    endoderu    from   the 
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periblast.  This  was  announced  in  the  Quarterly  Journal  of 
Microscopical  Science  in  January  1885,  and  confirmed  in 
several  papers  contributed  to  this  Society  and  to  the  Boyal 
Society  of  Edinburgh. 

Other  memoirs  written  about  this  time  are  systematic,  such 
as  the  revision  of  the  genus  Zeugopterus  and  of  the  sucker- 
fishes  Liparis  and  Lepadogaster,  whilst  others  are  of  more 
general  biological  interest,  as,  for  example,  the  elaborate 
inquiry  into  the  restoration  of  lost  parts  in  certain 
Crustaceans. 

The  Crustacea  were  always  a  favourite  group  with  Brook, 
and  it  was  at  one  time  his  intention  to  have  devoted  a  large 
part  of  his  time  to  their  study.  The  proposal  of  Dr  John 
Murray  that  he  should  investigate  the  Antipatharia  collected 
by  the  "Challenger,"  however,  turned  his  attention  to  the 
CoBlenterates.  The  report  upon  this  group,  published  among 
the  zoological  results  of  that  memorable  voyage,  was  a  work 
of  great  and  lasting  importance.  Not  only  did  the  author 
clear  up  many  complicated  questions  of  systematic  interest, 
but  his  morphological  work  upon  the  homology  of  the 
mesenteries  in  Antipatharia  and  Alcyonaria^  and  the  dis- 
covery of  the  peculiar  dimorphism  in  Schizopathes,  were  of 
even  greater  importanca  These  researches  led  to  the 
b^inning  of  his  last  and  greatest  work,  the  "  Catalogue  of 
Madreporaria  in  the  British  Museum."  Only  one  volume 
had  been  published  when  the  gifted  author  was  called  from 
among  us,  but  it  is  a  work  of  inestimable  value.  The  name 
"  Catalogue "  by  no  means  indicates  its  scope,  for  it  deals 
not  merely  with  the  British  Museum  collection,  but  is  an 
exhaustive  monograph  of  all  the  species  known  to  exist. 
For  the  purpose  of  its  preparation  Mr  Brook  visited  the 
more  important  museums  on  the  Continent,  in  order  to 
examine  the  types  of  Lamarck  and  others,  and  it  is  no  secret 
that  the  work  could  only  have  been  accomplished  by  a  man 
of  independent  means,  who  was  prepared  to  make  it  a  labour 
of  love. 

Such  is  a  very  brief  epitome  of  George  Brook's  scientific 
work,  but  there  are  other  aspects  of  his  career  to  which  we 
must  turn.     A  lecturer  on  embryology  in  the  University  of 
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Edinburgh,  he  was  a  successful  teacher,  and  by  dint  of  hard 
work  and  considerable  Belf-sacrifice,  created  a  most  efficient 
department.  To  tbia  Society  he  was  a  firm  and  constant 
friend — elected  a  Fellow  in  1885,  he  was  placed  on  the 
Council  in  the  following  year,  and  elected  a  Vice-President 
in  1888. 

As  a  scientific  worker  he  was  enthusiastic  and  con- 
scientious ;  he  drew  hia  conclueions  with  caution,  but  was 
ready  U>  defend  theu  vigorously.  He  was  a  genial  comrade, 
but  only  those  of  ua  who  bad  the  privilege  of  long-standing 
friendahip  with  him  knew  the  warmth  and  sincerity  of  hia 
affection. 


XIX.  Obituary  Notice  of  the.  late   Charles  Jeimer,  F.SXE. 
By  J.  G.  GooDCHILD,  F.Z.S..  F.G.S.,  Vice-Presideat-j 

(Read  17th  Januarf  18S1 )  V 

Hr  Jenner  was  bom  in  Kent,  vent  to  school  there  for  a 
few  years,  left  England  in  liis  tiarly  teens  for  the  north,  there 
entered  into  business,  and,  eventually,  bulk  up  one  of  the 
most  important  commercial  concerns  to  be  found  in  any  part 
of  the  kingdom.  Practically  Mr  Jenner  was  a  self-educated 
man,  as  by  far  the  greater  part  of  what  he  knew  was  acquired 
during  the  interv;ils  between  business  hours;  and  it  is  as 
well  to  remember  that  in  those  days  self-tuition  was  by  no 
means  the  comparatively  easy  matter  that  it  ia  now. 

All  this  implies  that  he  was  a  man  of  strong  wiU,  energetic, 
enterprising,  and  busineaa-like,  and  that  he  was  clear-headed, 
observant,  and  shrewd,  beyond  the  ordinary  run  of  men.  It 
implies  also  that  he  possessed,  largely,  the  power  of  bearing 
great  numbers  of  facta  iu  mind,  and  of  being  able  to  marshal 
those  facts  in  such  a  manner  as  to  frequently  base  sound 
generalisations  upon  them. 

Mr  Jcnner'a  real  education  may  be  said  to  have  com- 
mencnd  wht-u  he  began  to  travel  for  commercial  purposes. 
These  led  him  to  visit,  year  after  year,  many  different  jmrts 
of  this  kingdom,  and  eventually  took  him  repeatedly  to  many 
of  the  best-known  cities  on  the  Continent.     He  appears  to 
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have  been  always  an  observant  man,  and  he  was  not  long  in 
turning  the  opportunities  afforded  by  travel  to  good  account. 
By  degrees  he  developed  a  taste  for  art,  especially  for 
sculpture,  and  for  architecture.  He  became  more  and  more 
interested  in  literature;  and,  eventually,  he  contrived  to 
gain  no  small  amount  of  knowledge  of  various  branches  of 
science. 

As  soon  as  his  income  permitted,  he  obtained  the  best  oral 
instruction  his  means  at  the  time  could  command,  and  as  his 
memory  was  particularly  retentive  almost  up  to  the  day  of 
his  death,  he  acquired  a  good  general  knowledge  of  a  wide 
range  of  subjects. 

In  science,  it  is  well  known  that  Mr  Jenner  had  long 
taken  considerable  interest  in  botany.  Indeed,  he  knew  a 
great  deal  about  the  structure  and  the  life-history  of  certain 
branches  of  the  Cryptogams  some  years  before  that  part  of 
the  subject  had  begun  to  attract  much  attention  in  this 
country.  His  interest  in  the  lower  forms  of  vegetable  life 
continued  until  after  he  was  turned  eighty,  and  I  know  that 
he  made  the  best  endeavour  failing  eyesight  would  permit  to 
read  through  the  last  English  edition  of  Sach's  "Botany," 
which  he  did  with  his  microscope  beside  him.  Every  visitor 
to  Easter  Duddingstone  Lodge  must  have  been  more  or  less 
delighted  with  the  wonderfully  fine  botanical  garden  he  had 
made  there.  It  was  for  a  long  time,  and  perhaps  it  is  still, 
one  of  the  best  of  its  kind  in  existence.  Mr  Lindsay  and 
others  have  already  described  this  in  some  detail,  and  there- 
fore no  more  need  be  said  on  this  occasion. 

Amongst  other  sciences,  Mr  Jenner  for  several  years  took 
much  interest  in  geology.  He  used  to  take  oral  instruction 
in  the  field  from  the  best  teachers  he  could  attract  to  himself, 
and,  as  he  was  above  edl  things  a  practical  man,  nothing 
short  of  seeing  and  judging  of  geological  facts  for  himself 
would  ever  satisfy  him.  He  was  a  man  of  whom  it  may 
fairly  be  said  that  he  carried  originality  sometimes  to  an 
extreme.  This  was  true  of  him  in  his  science  work  as  much 
as  in  the  ordinary  affairs  of  everyday  life.  Little  wonder 
need  be  felt  under  these  circumstances  if  a  man  who  bad 
been   always  accustomed    to  observe,  think,  and  act  for 
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himfieir,  occasionally  arrived  at  conclnsions  differenl  in  msB] 
respects  from  those  reached  by  Iiia  more  steady-going  con- 
temporaries. Still,  although  one  could  not  always  agret 
with  him  in  the  views  that  he  had  thought  out  for  himself 
his  conclusions  always  repaid  attentive  consideration.  Thej 
not  only  possessed  the  charm  of  originality,  bat  they  were 
almost  always,  good  broad  generalisations,  which,  if  not  ii 
every  case  sound,  yet  enabled  those  who  grasped  them  U 
take  a  wider,  better,  and  more  comprehensive  view  of  tlw 
subject  to  which  they  happened  to  relate. 

During  the  last  five  or  six  years  his  attention  liad  beei 
much  attracted  by  the  discoveries  relating  to  the  geological 
structure  of  the  north-west  Hif^hlands  of  Scotland,  whicl 
have  formed  the  subject  of  various  communications  lij 
Professor  Lapworth  and  the  working  stafl"  of  the  Geological 
Survey  of  Scotland.  Many  people  with  good  brains  fail  ever 
now  to  gmsp  the  full  meaning  of  the  complicated  structurei 
referred  to,  but  my  geological  friends  who  knew  Mr  Jennei 
will  bear  me  out  in  the  statement  that  this  old  man  of  eighty' 
four  had  got  all  the  broader  features  of  tliat  marvellous  piect 
of  geological  history  tborouj^hly  iu  minJ.  For  this  be  was,  il 
is  true,  largely  indebted  to  the  teaching  of  Professor  Lapwortl 
and  Mr  Peach  themselves. 

From  the  geological  history  of  Sutherland  he  turned  hii 
attention  to  that  of  the  central  Alps,  with  whose  topograph) 
his  travels  had  made  hiiu  familiar.  One  of  the  last  visits  1 
paid  to  the  house  was  for  the  purpose  of  discussing  with  hire 
some  of  tlie  more  interesting  passages  relating  to  the  geologj 
of  the  Alps  in  Heim's  "  Mechanismus  der  Gebirgbildung,"  ol 
which  book  he  was  particularly  fond. 

Although  Mr  Jeuner  latterly  did  but  little  original 
scientific  work  himself,  yet  both  individuals  and  societies 
engaged  in  research  ever  found  in  him  a  warm  and  helpful 
friend. 
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XX.  Aehanarrns  Revisited.     By  E.  H.  Tkaquair,  M.D., 
■     LL.D.,  F.R.S. 

(Brad  20th  December  1803.) 

In  December  1889  I  first  brought  the  subject  of  the  fossils 
irand  in  the  Old  Red  Sandstone  at  Achanarras  Quarry  in 
!ait)mess  before  ibe  Society,  but  not  having  at  that  time 
'isited  the  locality,  I  judged  it  better  to  defer  publication  of 
he  paper.  In  August  1 890  I  proceeded  to  Achauarras  along 
lith  my  friend  Mr  John  Gunn,  now  our  Secretary,  and 
laving  seen  the  place,  and  hunted  for  fossils  among  the 
t^bris,  aa  well  as  having  received  for  the  Museum  a  dona- 
kin  of  specimens  from  the  Caithness  Flagstone  Company,  I 
[  my  previous  paper  and  published  it  in  the  AjituiU 
md  Magazine  of  Hahiral  History  for  December  of  that  year. 
1  that  paper  I  recorded  the  occurrence  there  of  thirteen 
icies  of  fossil  fishes,  of  which  some  had  not  previously 
^en  found  in  Caithness,  while  one,  which  I  named  Palao- 
idylvs  Gvnni,  was  new  to  science,  and  of  the  greatest 
hterest  from  a  zoological  point  of  view. 

Again  in  1891 1  visited  the  quarry.and  from  material  then 

oUected,   supplemented    by  specimens   obtained   from   Mr 

lonald  Calder  of  Thurso,  I  furnished  the  Society  with  a  paper, 

intitled,  "  A  Further  Description  ol'  Palceospojidyhcs  Ounni," 

irhich  waa  published  in  the  last  fasciculus  of  our  Proceedingt. 

But  it  was  not  till  the  summer  of  the  present  year  that  I 

lad  the  opportunity  of  seeing  the  quarry  being  actually 

porked,  and  pumped  clear  of  water,  which  in  ordinary  con- 

jbtions  covera  the  "  bottom  "  rock,  in  which  the  fossils  are 

Bost  abundant.     Here  I  must  return  my  best  thanks  to  the 

lirectors,  secretary,  and  managers  of  the  Caithness  Flagstone 

fempany  for  the  kindness   with   which    they  affoided  me 

'«very  facility  for  examining  the  rocks  exposed  in  the  section; 

and  to  the  Company  the  Edinhuigh  Museum  ia  also  indebted 

for  another  large  donation  of  fossils,  both  from  Achanarras  and 

from  Spital,  those  from  the  last-named  locality  including  the 

^MoiquB  specimen  of  Cepiudaspis  magnijica.,  which  1  have  just 

^brought  before  you  in  a  separate  paper.     The  results  of  this 

^t        VOL.  xu.  '£ 


last  visit   to   Achanairas  fomi   the  subject  of  the  pre 
comm  unication. 

The  Hill  of  Achanarnts  is  a  low,  gently-sloping  elevatioi 

attaining;    a    hiMV'lil    of    :i!)2    I'ect    iibuve    tlie    sea-level,   am 


KminmiriB,      From  n  -ikctrh  by  Mr  \V.  8m: 

situated  about  3  miles  to  the  south  ol"  Halkirk.  Not  fai 
from  its  flattened  summit,  on  tlie  western  side,  lies  the 
quarry,  the  distAnce  of  which  to  the  well-known  pavement 
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qaarriea  at  tbe  base  of  the  somewhat  higher  Hill  of  Spital  is 
rather  more  thau  a  mile  in  an  easterly  direction.  Here  we 
fue  just  over  the  border-line  which  separates  the  more  or 
IfiBS  cultivated  region  of  the  north-east  of  Caithness  from  the 
iwre  moorland  of  the  south-west ;  and  the  accompanying 
sketch  (Fig.  1),  from  the  pencil  of  my  friend  Mr  W.  Smith, 
^ves  a  vivid  idea  of  the  appearance  of  the  district  between 
Achanarras  and  tbe  Morven  Mountains  on  the  borders  of 
Sutherland.  Of  these  the  high  one  on  the  right  is  tbe  well- 
Imowu  Morven  itself,  and  the  distance  from  the  quarry  to 
base  is  not  less  than  18  miles,  yet  it  is  hard  to  imagine 

K scene  of  more  monotonous  desolation  than  that  which  the 
w  flat  stretch  of  intervening  country  presents  to  the  eye. 
iSTearly  all  is  Old  Ked  Sandstone ;  even  the  summit  of 
Itorven  is  composed  of  the  lowermost  conglomerate  of  the 
Caithness    series,   though   its    base   consists   of   crystalline 


From  Mr  Shearer,  of  the  Bank  of  Scotland,  Thurso,  I 
that  the  quarry  was  first  opened  about  the  year  1870, 
Mr  James  Munro,  farmer  at  Achanarras,  for  the  purpose 
obtaining  atones  for  fencing  and  farm  buildings ;  but 
i^ortly  afterwards  it  passed  into  the  hands  of  the  Thnrso 
Flagstone  Quarrying  Company,  which  a  few  years  ago  was 
reconstituted  as  the  Caithness  Flagstone  Company,  the 
present  leasees.  It  has  never  been  worked  for  tbe  purpase 
of  obtaining  street  paving-stone,  as  the  flags  into  which  the 
rock  divides  are  far  too  thin.  For  roofing-slate  the  stone  is 
also  too  hard  and  refractory — diflioult  to  ciit,  and  impossible 
to  "hole."  Achanarras  slates  must  therefore,  if  used,  be 
Twtclud  on  either  side,  and  fastened  each  with  two  nails 
instead  of  with  a  single  one,  as  in  ordinary  cases. 

The  vertical  thickness  of  rock  exposed  in  the  part  of  the 
:y  which  I  saw  in  working  operation  amounts  to  a  little 
over  S^  feet,  and  the  beds,  which  dip  so  gently  to  tbe  east  as 
to  be  nearly  horizontal,  may  be  indicated  in  the  accompany- 
ing diagrammatic  section  (Fig,  2). 
„       The  uppermost  bed  (A),  about  4  feet  in  thickness,  is  much 
Ikrir gathered,  and  divides  into  comparatively  thin  laminse,  each 
^b  tn  \  inch  in  thickness,  the  partings  being  very  ochreous. 
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When  broken  across,  their  laminre  are  touad  to  be  very  hard 

internally,  and  bluish-grey  in  colour. 

The  second  bed   (B),  measuring  about  2  feet  vertically, 

consists  of  very  hard  pale  bluish-grey  flags,  usually  abont 
IJ  inch  in  thickness,  and 
also  showing  ochreous  parU 
inga.  These  Sags,  when  newly 
taken  out,  are  very  hard  anJ 
difficult  to  split,  but  when 
exposed  for  some  time  on  the 
heap,  they  become  rusty  ami 
crumble  away  along  tlie  edges, 
while  the  weathering  also 
tends  to  eat  inwards,  so  as 
ultimately  to  split  the  whole 
up  into  thin  rusty  laminn', 
like  those  of  the  upper  bed  A. 
The  difference  between  the 
two  beds  may  therefore  be  only 
one  of  degree  of  weathering. 
Pig,  2.  Thirdly,  the  "  bottom  "  bed 

DiBgrnmiiiatiF  section  of  the  beds  (C)  COnsistS  of  about  2^  feet  of 
expoHod  in  Aoliwiuras  Qodrry;  rock,  of  a  darker  coIouT  than 
scale  J  inch  to  «  foot.  ^j^^^    ^^-^j^     jj^^    j^j^^^^^    ^^^ 

which  in  the  first  place  naturally  divides  into  large  broad 
flags,  usually  from  1^  to  2  inches  in  thickness;  but  these, 
by  application  of  hammer  and  chisel,  readily  split  again 
into  thinner  layers,  of  which  the  thickness  is  only  from  J  to 
f  inch. 

From  its  dark  colour  this  bottom  rock  is  often  called  by 
tlie  workmen  the  "  black  "  rock,  and,  indeed,  the  partings  are 
often  so  dark  as  nearly  to  merit  that  name,  though,  when 
broken  across,  the  colour  of  the  slabs  internally  is  more  of  a 
bluish-grey  of  varying  depth.  In  weathering,  too,  this  rock 
behaves  very  differently  from  that  of  the  superincumbent 
beds,  as  it  does  not  readily  disintegrate  on  exposure,  or 
become  rusty  or  ochreous;  on  the  contrary,  it  retains 
its  hardness  in  spit*  of  rain  and  sun,  while  the  surface 
becomes   of  a   light,  often  yellowish-grey,  in   fact  a  dirty 
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cream  colour,  while  exposed  bones  and  scales,  black  at  first, 
frequently  become  pale  blue,  as  in  the  well-known  case  of 
the  Banniskirk  fishea 

Throughout  the  whole  thickness  the  rock  is  abundantly 
micaceous,  the  mica  being  in  very  minute  grains.  And 
while  the  upper  beds  show  by  their  weathering  a  large 
amount  of  iron  in  their  composition,  the  presence,  in 
the  bottom  rock,  of  a  good  deal  of  lime  is  indicated  by 
a  very  decided  effervescence  on  the  application  of  an 
acid. 

Finally,  in  addition  to  the  beds  noted  above,  several  feet 
of  dark  crumply  flags  were  explored  last  summer  in  one  part 
of  the  quarry,  their  position  indicating  that  they  passed 
below  the  so-called  "  bottom  "  rock  (C).  They  contained  no 
fossils,  and  as  I  did  not  clearly  see  their  junction  with  the 
beds  above,  I  have  left  them  out  of  the  diagram. 

• 

Fossils. 

The  fossils  occurring  in  this  quarry  consist  of  plants  and 
fishes,  but  the  former  are  rare,  and  in  so  poor  a  state  of 
preservation,  that  it  can  scarcely  be  possible  to  identify 
them. 

Fishes  and  fish-remains  occur  throughout  the  whole 
thickness  of  the  beds  A,  B,  and  C,  below  which  quarrying 
operations  are  not  ordinarily  carried.  They  are,  indeed, 
scanty  in  the  uppermost  fissile  layers  (A) ;  in  the  hard  pale 
flags  (B)  they  are  more  common,  and  principally  represented 
by  Coccasteus;  but  it  is  in  the  bottom  bed  (C)  that  they  are 
most  abundant,  and  in  the  best  state  of  preservation.  There 
all  the  species  in  the  list  occur  almost  indiscriminately,  but 
PcUcMspondylus  seems  to  be  especially  characteristic  of  the 
upper  part  of  this  bed,  beginning  to  appear  about  6  feet 
from  the  surface,  while  Dipterus  is  more  especially  common 
in  the  lower  part.  I  have  said  in  my  previous  paper  that  I 
know  of  no  other  fish-bearing  schist  in  Caithness  which  has 
precisely  the  external  characters  of  any  of  the  varieties  seen 
in  this  section ;  and  taking  also  into  account  the  appeai*ance 
of  the  fossils  themselves,  it  is  not  difficult,  in  examining 
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collections,  to  puiiil  ont  Apecitueos  from  Aohatutms,  eres'fl 
tlie  locality  be  not  marked. 

And  if  the  appearance  of  the  fossils  is  ohamctehstic,  ao, 
also,  is  the  following  list  of  species : — 

Paftr/apondylut  Ommi,  Trni].  Corrmlriu  <lrrririfiu,  Ag, 

liiploainlKui  aHaliu,  Ag.  iiomoilau  MilUri,  TVmii. 

ilAaiJifuinintA w  UrKyitpin%it  {Kfi-U        DipUnit  Vatfneittautii,  SmIk*.! 

MaaeatUkwi  t]!,  Marcli. 

PMracaiUhat  Jiiirehitm'i,  Kf,  Gf'tjitoUjriK paaeidtna  (Ag.). 

nirielukgt  MUUri,  Ag.  DipUipHnia  Agamai,  TnilL 

„         prBdtulut,  Ag.  OtUolcpii  tiiafral^iuiolu,t,  Ar. 

,,         oblanftu,  Ag.  CheiroUjm  Traitli,  Ag. 

It  will  be  seen  that  I  have  added  PUrieAtkys  prodvt 

aud  Pt.  obloi\j}n!i  to  my  previous  list,  but  the  question  i 

to   whether   these   are   distinct  species,   or    only   forms  of 

It.  MiUeri,  remains  as  I  left  it  in  a  former  communication.' 

It  ia  certainly  interesting,  now  to  find  all  three  ooiunin;,' 

together  at  Achanarras,  just  as  they  do  in  the  Moray  Firth 

nod  ales. 

It  would  be  going  beyond  the  scope  of  the  present 
paper  to  enter  into  a  detailed  examination  of  the  distribu- 
tion of  fossil  liahea  in  the  Caithness  area ;  moreover,  llie 
subject  is  not  yet  thoroughly  worked  out.  Nevertheless, 
a  few  remarks  on  the  list  given  above  may  here  be 
liazarded. 

No  such  assemblage  of  fishes  has  been  hitherto  recordeii 
from  any  other  part  of  Caithness.  It  difl'ers,  of  course,  from 
the  peculiar  fisli-fauua  of  John  o"  Groats,  where  the  pre- 
vailing forms  are  Mio-obmchitis  IHcki  (C.  W.  I'each),  DipCervs 
inacropterus,  Traq.,  and  Trislichopterus  alalvs,  Egert  Of 
other  localities  or  districts  in  Caithness,  the  only  one  whose 
fossil  fishes  are  sufficiently  worked  out  to  admit  of  detailed 
comparison,  is  the  Thurso  area,  which  occupies  so  much  oi 
the  north-west,  and  extends  southwards  certainly  as  far 
as  Halkirk. 

The  following  is  a  Hat  of  the  fishes  of  this  area,  which  I 
have  identified  after  several  years  careful  study  of  specimens 
collected  by   the   late   Messrs    Hugh   Miller,   John    Miller 

'  R.  H.  Ttaqnsir,  On  the  BritUli  8|wi;ie*  of  AHterolepidie— Proc.  lloj. 
rlijH.  ikic  lC<liu,,  vol.  xi.,  )>]>.  283-286. 
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(including  £obert  Dick's  specimens),  and  C.  W.  Peach — as 
well  as  by  Messrs  J.  Keid,  W.  Tait  Kinnear,  and  D. 
Calder.i 

HomacatUhus  borealia,  Tnq.  Dipterm  Valeneiennesii,  Sedgw.  and 

Rhadinaeantkus  lonffispinus  (Ag. ).  Murcb. 

MesaoatUhui  Peaehi  (Egert. ).  OlyptolepU  paueidens  ( Ag. ). 

CheiracanthuM  sp.  (perhaps  2  species).     Thunius  macroUyidotm  (Sedgw.  aud 
Coccostmu  decipiefUf  Ag,  March.). 

„        minor,  H.  Miller.  Thurnus  pholidotiui,  Traq. 

HoHiOiUuB  MiUerif  Traq.  OaUoUpia  mierolepidoius,  Pander. 

Scales  donbtfolly  resembling  those 
of  Oyroptychivs, 

Here  we  have  ondonbtedlj  a  number  of  species  also 
found  in  the  list  from  Achanarras,  these  being  Bhadinacanthus 
longispinus  (Ag.),  Coccosttus  deeipiens,  Ag.,  Homodeua  Millert, 
Traq.,  Dipterus  Valencimnegiiy  Sedgw.  and  Murcb.,  and 
Glyptolepis  jniucidens  (Ag.) — probably,  also,  Cheiracanthxis 
MurchisofU,  Ag. — while  the  Mesacanthua  of  Achanarras 
tnajf  be  M.  Peaehi,  Egert.  But  we  have  also  Coecosteus 
minor,  H.  Miller,  Osteolepis  mAcrolepidotus,  Pander,  Thursius 
macrolepidotus  (Sedgw.  and  Murch.),and  Thursitis  pfiolidotus, 
Traq.,  species  which  do  not  occur  at  Achanarras,  and  are 
also,  apparently,  absent  both  from  the  Orkney  beds  and 
those  of  the  shores  of  the  Moray  Firth.  On  the  other 
hand,  Achanarras  gives  us,  besides  the  unique  Palcea- 
spondyltis  Ghmni,  Traq.,  also  Pterichthys  Milleri,  produdus, 
and  Monffvs,  Ag.,  Osteolepis  macrolepidotus,  Ag.,  and 
Cheirdepis  Trailli,  Ag.,  which  have  certainly  been  found 
nowhere  else  in  Caithness,  and  we  also  have  Diplacanthtis 
striatus,  Ag.,  and   Diplopterus  Agassizii,  Traill,  -  of   whose 

1  It  will  here  be  seen  that  I  have  put  aside  the  localitated  list  of  Oaithnees 
fossil  fishes,  given  by  Sir  A.  Geikie  in  his  paper  On  the  Old  Red  Sandstone 
of  Western  Europe  (Trans.  Roy.  Soc  £din.,  vol.  zzyiii.,  1878),  but  this 
inyolves  no  disrespect  to  the  memory  of  my  deceased  friend,  Mr  0.  W. 
Peach,  by  whom  the  list  was  principally  compiled.  For  at  that  time, 
sixteen  years  ago,  we  knew  very  mach  less  about  the  generic  and  specific 
characters  of  the  Old  Red  Sandstone  fishes  than  we  do  now;  in  fact,  the 
"  Systematik  "  of  the  subject  was  pretty  much  in  a  state  of  chaos,  and  it  was 
not  until  ten  years  afterwards  that  I  first  attempted  to  put  some  order  into 
this  chaos,  in  my  paper.  Notes  on  the  Nomenclature  of  the  Fishes  of  the  Old 
Red  Sandstone  of  Great  Britain— Geol.  Mag.  (8),  yoL  t.,  1888,  pp.  601-517. 
A  new  list  remains  yet  to  be  published. 
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ID  other  parts  of  thu  county  I  have  nev^ 
been  able  satisfactorily  to  convinco  luyself.'  But  these  arc 
exactly  ajtetie.'i  which  ;ire  abunditot  both  in  Orkney  aud  in 
tho  Moray  Firth  nodules,  so  that,  stmtige  to  say,  the 
Acbanarras  list  rvads  more  liku  one  from  citlier  of  thoH 
regions  than  from  Caithness,  iit  1»a8t  as  hitherto  known. 

Aa  the  fishes  which  are  peculiar  to  this  quarry,  eo  fai 
as  Caithne^a  is  concerned,  are  not  found  even  at  the  localidtt 
for  fossils  which  are  nearest  to  Achanarras,  namely  fipital 
Itanniskirk,  Wcsterdale,  and  Achalibster,  it  follows  tiiai 
jveculiar  interest  must  attach  to  the  exact  stratigraphica 
position  of  the  beds  in  which  they  do  occur.  This  ia  ( 
problem  which  it  is,  however,  best  to  leave  in  the  liands  o 
the  oBicera  of  the  Geological  Survey, 
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XXI.  liivtr  Temperature-.     I'art  I.     Its  VaUy  t'Aaw/a  nm 
Atahod   of  OhmvaAvm.      By    U.    B.    Gdppy, 
[Plate  VIII.] 

(lirail  17lh  .Inminry  1SB4.) 
When  some  time  uyo  I  accepted  the  invitation  of  thi 
Secretary  to  prepare  a  paper  for  the  Society  on  the  tempera 
ture  of  rivera,  I  set  busily  to  work  with  his  assistance  t. 
supplement  my  own  observations  on  the  Thames  with  thos^ 
of  observers  on  other  rivers.  The  result  was,  that  in  timi 
my  note-books  were  filled  with  ideas  and  facts;  but,  as  thi 
inquiry  proceeded,  the  ideas  disappeared  and  the  facts  aloui 
remained,  and  I  found  myself  face  to  face  with  a  problen 
that  deuiauds,  uvbu  for  a  preliminary  investigation,  a  vas 
amount  of  labour,  and  lor  its  ultimattj  solution,  a  very  mud 
more  uniform  line  of  reseaicli.  Uniformity  of  method  i 
sadly  lacking  in  the  work  of  all  observers,  luy  own  included 
and  one  of  the  Hrat  requisites  is,  by  a  careful  study  of  tli 
daily  thermal  regime  of  a  river,  to  bring  all  these  data  int 

'  This,  »»  «K»rJa  Z*ifrfnp(rcK»,  will  njipoar  a  atraiige  fltitement  to  man 
who  are  &inili»r  with  Hugh  Miller's  writiugx,  but  there  csu  In  little  doub 
that  the  Thuno  "  Dipto^xrM,"  whoae  cr&nisi  hackler  ia  ligured  in  th 
'■  FoolprioU,"  in  Thvriias  jiliolidaUta.  Tlitiniiu  macrolepidolus,  too,  ha 
often  lione  duty  for  " Diplopleriia,"  uwellu  for  "OMtalepU"  macroUpidoliu 
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\Mtte.  The  raoat  pressing  want  of  the  future  is  to  devise  a 
mode  of  JDvestigatioD  generally  applicable  in  different  parts 
of  the  world ;  but  the  choice  should  not  be  directed  by  any 
discussion  of  the  physical  aspects  of  the  problem — our  only 
plan,  it  is  true,  when  the  inquiry  was  first  begun,  but  now 
ont  of  place  with  an  abundant  experience  to  guide  us.  The 
least  profitable  path  has  been  that  of  the  speculator,  whilst 
most  progress  has  been  made  by  the  systematic  plodding  of 
the  cautious  iuvestigator. 

I  am  not  fitted  to  distinguish  between  one  observer  and 
another  in  these  matters,  but  two  names  occur  to  me  as  I 
Write,  that  of  M.  Eenou,  the  eminent  French  meteorologist, 
in  connection  with  the  Loir,  and  that  of  Dr  Griffith,  of  the 
East  India  Company's  Service,  in  association  with  the 
Brahmaputra.  The  work  of  each  is  a  model  of  patient 
observation,  but  in  different  fashions :  Renou's  observations 
covered  years,  and  are  invaluable  ;  those  of  Griffith  occupied 
only  a  month,  and  derive  part  of  their  importance  from  their 
locality;  in  truth,  the  first  warm  corner  for  the  controver-' 
Bialist  will  be  found  in  the  behaviour  of  the  Brahmaputra  in 
the  valley  of  Assam. 

A  more  or  less  accurate  acquaintance  with  the  diurnal 
changes  of  the  temperature  of  a  river  will,  as  I  have  above 
indicated,  clear  the  ground  of  a  good  many  preliminary 
difficulties.  At  present,  however,  only  the  material  that  has 
been  fairly  well  digested  will  be  employed,  and  it  must  be 
borne  in  mind  that  many  important  series  of  investigations 
have  thus  been  passed  over.  The  range  of  temperature 
during  the  cycle  of  the  year  cannot  be  here  discussed,  though 
the  subject  is  linked  closely  to  the  one  now  under  cousidera- 
tion.  The  material  for  its  study  is  far  more  abundant,  and 
in  fact  quite  niny- tenths  of  the  series  of  observations  on  river 
temperature  are  barren  of  information  on  the  daily  chauges. 

It  is  first  requisite  to  know  whether  a  river  preserves  the 
same  temperature  in  mid-stream  and  at  its  margin,  and 
whether  the  temperature  alters  with  depth.  Kenou  informs 
US,  with  regard  to  the  Loir  at  Vendome,  that  the  mean 
temperature  of  the  borders  and  other  parts  of  the  river 
differed  only  a  few  hundredths  of  a  degree  Centigrade,     Dr 
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A.  vuD  Ilandceluion,  writing  of  the  (;ongo  at  Vivi,  remarks 
tliut  tlic  Uimpciraturo  ut  the  surface  varied  only  soint:  tenths 
wf  a  (Ivjjrco  (C),  whether  in  tnid-current  or  at  the  banks. 
Dr  \V.  Uiillith,  iu  the  case  of  the  Urahmapntra  at  Sadiys, 
found  »carc«ly  any  difTuronce  between  the  temperatures  of 
Uie  water  uonr  the  banks  and  some  distance  oat  in  the 
stream.  Then:  is  no  doubt  that  in  the  instances  of  large 
swill  rivers  like  the  Congo  und  the  iJrahmaputra  there  would 
be  scarcely  any  marginal  boating,  and  the  same  remark 
would  apply  to  rapid  rivers  of  much  smaller  dimenaione. 

In  the  case  of  the  Thames,  usually  a  sluggish  river,  as  1 
ijhonld  observe,  I  found  that  the  marginal  shallow  waters 
capable  of  being  superheated  to  any  marked  extent  lay  out 
of  the  current,  as  in  the  eddies  or  luckwaters,  where  the 
water  is  sometimes  nearly  still.  They  estended  only  a  few 
feet  froui  the  shore,  and  had  a  depth  only  of  a  few  inches, 
fonuin^  in  fact  a  very  insignificant  proportion  of  the  river's 
hulk.  Iu  spring  these  marginal  shallows  were  warmed  two 
or  thnra  degrees  (F.)  above  the  temperature  of  the  mass  of 
the  river  when  the  day  was  sunny— during  a  hot  summer 
af'ternuou  the  differi^nce  was  from  four  to  six  degrees.  Tliua 
on  a  warm  July  day,  when  the  temperature  in  mid-stream 
was  70°  (F.),  the  thermometer,  placed  in  water  Ij  inch  deep 
and  a  foot  from  the  shore,  registered  76";  2  feet  farther  out, 
in  a  depth  of  3J  inches,  it  showed  73°'5;  and  some  6  feet 
from  the  shore  the  temperature  was  nearly  that  of  mid- 
stream. These  marginal  shallows  had  in  summer  a  much 
greater  daily  range  of  temperature  and  u  higher  daily  mean 
than  the  bulk  of  the  river  possessed.  Witli  an  excess  of 
from  four  to  six  degrees  during  the  day,  they  became  one  or 
two  degrees  cooler  at  night.  Thus  between  the  afternoon  of 
July  7th  and  the  following  sunrise,  whilst  the  air  in  the 
shade  fell  in  temperature  from  86°  to  65"  (F.),  and  the  water 
in  mid-stream  from  71°'8  to  71°1,  the  marginal  shallows, 
where  they  were  2  inches  deep,  cooled  from  75°'5  to  69°-5, 
their  mean  of  72''-5  being  one  degree  higher  than  that  of  the 
centre  of  the  stream.  These  remarks  apply  only  to  the 
marginal  shallows  out  of  the  current.  Let  these  shallows  be 
more  or  less  iu  the  current,  and  the  difference  between  their 
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temperature  and  that  of  the  mass  of  the  river  in  great  part, 
if  not  altogether,  disappears. 

Although  such  marginal  heating  may  form  an  insignificant 
feature  in  the  thermal  economy  of  the  Thames,  it  can  readily 
be  perceived  that  in  the  case  of  a  much  larger  river  bordered 
by  extensive  shallows,  this  phenomenon  might  be  observed 
on  a  far  greater  scale.  It  ought  to  be  very  pronounced  in 
the  instance  of  some  tropical  rivers.  In  an  inland  journey 
from  the  port  of  Guayaquil,  during  the  period  of  the 
inundations  when  the  rivers  flowed  over  the  vast  savannahs, 
A.  von  Humboldt  sailed  on  the  flooded  plains  where  the 
water  was  4  to  5  feet  deep  and  the  temperature  33°  to 
34^  (C),  or  91*-4  to  93'-2  (F.).  When  we  contrast  this  with 
the  usual  temperature  given  by  this  traveller  for  the  Orinoco, 
viz.,  27'  to  28'  (C),  or  80''6  to  82'-4  (F.),  we  recognise  an 
important  feature  in  the  thermal  regime  of  tropical  rivers. 

The  marginal  heating  of  a  river  like  the  Thames,  and  the 
superheating  of  the  waters  of  the  flooded  plains  of  a  tropical 
river,  are  determining  elements  in  the  distribution  of  plants, 
and  it  is  noteworthy  that  in  the  case  of  the  Thames  the 
same  causes  that  favour  the  heating  of  the  water  at  the  edges 
favour  also  the  collection  of  floating  seed-drift,  a  fact  of 
weight  in  the  germination  of  floating  seeds.  This  is  a 
subject  I  have  been  working  at  for  the  last  three  years,  and, 
though  full  of  interest,  it  can  only  here  be  alluded  to  in 
passing. 

C!oming  to  the  question  of  the  uniformity  or  otherwise  of 
a  river's  temperature  in  depth,  I  append  the  following  data, 
which  go  to  show  that,  except  in  the  case  of  rivers  that  have 
an  almost  imperceptible  current,  the  temperature  varies  but 
slightly  with  the  depth.  It  cannot  be  said,  however,  that 
the  data  give  full  precision  to  this  inference,  materials 
relating  to  great  rivers  being  scarce,  and  when  present  often 
scanty.  We  can,  notwithstanding,  accept  the  general  con- 
clusion, based  as  it  is  on  the  testimony  of  several  observers, 
and  leave  to  time  and  to  research  to  supply  us  with 
particulars. 

During  the  summer  of  1834  Professor  Merian,  of  the 
University  of  B&le,  found  no  difference  between  the  tempera- 
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ture  of  the  Uhine  at  the  surfsce  and  at  a  depth  of  5  metres. 
IVifeBBor  Fournet  is  my  authority  for  this  statement.  In 
1851  M.  lienou,  in  the  case  of  the  Loir  at  Vend6ine,  placed 
the  ditVeronce  of  the  mean  surface  and  bottom  t«mperaturc8 
at  a  few  huudredtha  of  a  degree  Ceutij^de,  the  Loir  in  this 
locality  beiti^  3  to  5  metres  deep.  It  is  obaervod  by 
Lieutenant  Marr,  in  the  report  by  Captain  Humphreys  and 
Lieutenant  Abbot  on  the  Miasiflstppi.  that  the  difference 
between  the  temperature  of  the  water  at  the  surface  and  at 
the  bottom  was  usually  so  alight  as  not  to  be  observable 
with  the  common  thermometer.  Unfortunately  the  heads  of 
this  famous  survey  regarded  the  systiimutic  observations 
made  for  two  years  and  more  on  the  temperature  of  the 
river  as  too  purely  scientific  in  their  interest  to  embody  in 
any  detail  in  their  report.  Coming  to  the  Weser.  we  find 
similar  evidence  in  the  paper  of  Ilerr  von  Freeden,  wherein 
he  gives  the  results  of  ten  years'  observations  ou  that  river 
at  Elafleth,  near  ISremeo.  On  account  of  the  mixing  of  tlie 
water,  the  temperature,  be  says,  is  the  same  iu  all  depths. 
At  this  locality  the  tidn!  inlUienci;  is  strong,  jiiat  as  we  find 
in  the  case  of  the  Thames  at  Greenwich,  the  scene  of  a 
famous  aeries  of  observations  covering  thirty-three  years, 
which  have  been  discussed  by  Sir  George  Airy. 

Amongst  the  most  important  observations  bearing  on  this 
subject,  which  have  hitherto  come  under  my  notice,  are  those 
made  in  August  1876  by  Captain  E.  ISorius  and  Dr  Louvet 
duiing  their  ascent  of  the  Senegal  to  the  catai-acts  of  Felon, 
about  500  miles  from  tlie  sea.  In  connection  with  river 
temperature,  I  shall  have  frequently  to  refer  to  this  expedi- 
tion, which  was  orgaidsed  mainly  for  the  purpose  of  making 
meteorological  observations  on  the  river.  Its  promoter  was 
I)r  A.  Borius,  who  was  especially  anxious  to  supply  infor- 
mation concerning  tropical  rivers,  the  lack  of  which  had 
been  recently  deplored  by  M.  Kenou.  These  systematic 
observations,  which  go  to  show  that  in  respect  of  tem- 
perature with  depth  the  Senegal  presents  no  exception  to 
the  general  rule,  were  made  usually  several  times  daily 
between  6  A.M.  and  S  p.m.,  both  at  the  surface  and  at  a 
depth  of  5  metres,  which  was  half  the  usual  depth  of  the 
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river.     From  the  means  of  the  observations,  Dr  Boriu3  infere 
that  the  surface  was  0°'4  (C),  or  0*7  (F.),  cooler  than  the 
water  5  metres  deep.     On  carefully  going  over  his  figures,  I  j 
make  the  surface  on  the  average  only  O^-Oo  (C),  or  0''-09  (F.),  J 
cooler  than  the  greater  depth.     The  difference,  however,  if  ff 
in  either  case  small,  and  it  ia  scarcely  worth  while  at  present  1 
to  discuss  its  nature  or  its  origin.     From  an  analysis  I  have  4 
made  of  these  results,  I  gather  that  at  6  A..M.  the  surface  wai  I 
cooler  by  one- or  two-tenths  of  a  degree  Centigrade,  whilst  at  J 
10  A.M.  it  was  warmer  to  the  same  extent.     The  comparlsonit  I 
varied  much  at  noon   and  at  4   P.M.,  the  difference  being  1 
sometimes  an  excess  of  one-  or  two-tentha  for  the  surface, 
or  of  two-  or  three-tenths   for   the   greater  depth,  whilst 
occasionally  the  temperatures  were  the  same.     At  8   r.M., 
either  the  surface  was  a  couple  of  tenths  cooler  or  there  was 
no  difference  at  all.     We  thus  see  tiiat  the  surface-heating, 
when  it  was  apparent,  was  very  slight,  and  waa  noticeable 
only  in  the  heat  of  the  day.    The  slight  coolness  of  the 
surface,  also   not   uncommon   in   the   daytime,   Ur  Borius 
attributes   to   the   heavy   rains  which  the   party  at  times 
experienced.      On  one  occasion  when  the  river  was  27°*&  j 
(C),  and  the  air  28°'4,  the  temperature  of  the  rain  proved  to  J 
be  22H. 

In  the  spring  of  1885  Dr  Marcet  made  some  observatioiiB  1 
on  the  temperature  of  the  Lower  Nile,  and,  though  unable  1 
to  obtain  any  definite  results  from  his  experiments,  he  J 
arrived  at  the  conclusion  that,  owing  to  the  thorough  mixing  j 
of  the  water  arising  from  the  winding  course  of  the  rivets  1 
and  from  the  unevennesa  of  its  bed,  the  temperature  must  j 
have  been  nearly  the  same  throughout  its  depth,  which  v 
sometimes  5  fathoms  and  over. 

Before  proceeding  to  refer  to  my  own  observations  on  the 
Thames  and  its  tributaries,  I  should  remark  that  precise  data 
for  great  rivers  are  apparently  scanty.  We  want  to  know 
something  more  of  the  Congo  at  Vivi  and  its  reputed  depth 
of  90  fathoms,  of  tlie  Yangtse  with  its  depth,  for  iuatance  at 
Hankow,  of  70  or  80  feet,  whilst  even  of  the  Mississippi  my 
information  as  yet  ia  only  of  a  general  chamcter.  We  require 
much  to  supplement  Mr  R^vy's  solitary  observation  on  the 
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Parana,  near  Bosario,  in  the  midfit  of  a  southern  sumim 
when  he  obtiiiued  a  surface  temperature  of  80°  (T.), » 
the  thermometer  in  the  shade  registered  110". 

Lastly,  I  give  the  results  of  my  own  obaervatioos  oathe- 
Thames  and  its  tributaries  above  Teddington  Lock.  They 
were  made  with  a  thermometer  of  the  Sixe  pattern  supplied 
to  me  for  the  pmpoae  by  Messrs  Negretli  &  Zambra,  an 
ordinary  thermometer  being,  however,  used  for  aacertaining 
the  temperature  of  the  surface  inch.  Until  I  could  thoroaglily 
truat  the  Sixe  instrument,  the  following  apparatus  was  em- 
ployai  as  a  check,  which  proved  eventually  to  be  unneces- 
sary:— Two  minimum  thermometers  were  lixud  between  two 
wire  gratings,  such  as  are  used  for  pressing  plants.  The 
instruments  were  arranged  crosswise,  so  that  any  jerk  or 
other  disturbance  would  be  detected  by  the  different  readings 
of  the  indices.  My  apparatus  was  cumbrous,  but  in  the 
workshop  of  a  mechanician  a  handy  means  might  be 
devised. 

My  observations  on  the  Thames  were  made  in  mid-atream 
between  Teddington  and  Walton  Bridge,  and  therefore  above 
tidal  iiifliieuce,  The  results  of  twelve  sets  of  experiments 
made  between  1  and  4  ?,m,  in  the  warm  season  from  May  to 
September  were  as  follows: — On  the  sunniest  days,  in  depths 
ranging  from  7  to  12  feet,  the  difference  between  the  surface 
inch  and  the  bottom  varied  from  1°  to  1°'5  {¥.).  When  the 
sky  was  somewhiit  clouded  the  difference  was  only  0°'5. 
The  current  was  very  sluggish  during  this  summer,  and  was 
not  usually  more  than  half  a  mile  an  hour.  I  may  refer 
particularly  to  one  of  these  days,  as  apparently  affording 
very  favourable  conditions  for  surface- heating.  It  was  a 
broiling  hot  June  afternoon,  with  a  cloudless  sky,  not  a 
breath  of  wind,  the  current  not  half  a  mile  an  hour,  and  the 
air  in  the  shade  at  80°  (F.).  I'our  observations  gave  a  con- 
stant diil'ereuce  between  the  bottom  and  the  surface  inch 
of  1°.  The  temperatures  at  intenuediate  depths  varied  a 
little  iu  these  experiments,  the  mean  occurring  sometimes 
at  the  middle  depth,  at  other  times  above  or  below  it.. 

These  differences  between  the  surface  and  bottom  tem- 
peratures apply,  as  I  have  said,  to  summer  afternoons,  and 
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at  a  time  when  the  liyer  temperature  is  approaohing  its 
maximum;  they  disappear  nearly  or  completely  at  night. 
As  the  morning  advances,  the  whole  bulk  of  the  water 
gradually  heats  up,  but  the  surface  at  a  quicker  rate  than 
the  bottom ;  in  the  afternoon,  however,  the  bottom  begins  to 
pick  up  its  lost  way,  and  by  8  or  9  p.m.  the  difference  is 
very  smalL  The  bottom  reaches  it  maximum  temperature 
rather  after  the  surface,  and  falls  short  of  the  surface 
maximum  by  about  half  a  degree  (F.),  but  both  the  surface 
and  the  bottom  have  the  same  or  nearly  the  same  minimum 
at  night  That  a  river  should  exhibit  diurnal  fluctuations 
through  its  mass  naturally  follows  from  the  experiments  of 
the  several  observers,  who  have  found  little  or  no  difference 
between  the  surface  and  the  bottom  temperatures.  I  have 
no  data  for  rivers  of  great  depth,  but  to  rivers  ordinarily 
deep  this  remark  applies.  Professor  Plantamour  speaks  of 
the  Shone  at  its  exit  from  the  Lake  of  Geneva  as  having 
a  scarcely  appreciable  diurnal  variation  at  the  depth  of  a 
metre.  My  facts  go  to  show  that  this  is  not  true  of  rivers 
generally,  and  it  certainly  would  not  be  correct  for  the 
Thames  or  the  Senegal,  the  last-named  river  displaying 
diurnal  variation  at  a  depth  of  6  metres.  This  subject,  how- 
ever, will  be  more  fitly  discussed  when  treating  of  the  daily 
changes  of  river  temperature. 

In  winter,  owing  to  the  more  rapid  current,  one  would 
expect  the  Thames  water  to  be  always  well  mixed,  and  in 
fact  my  experiments  gave  little  or  no  difference.  One 
December  morning,  when  the  surface  was  37^  (F.),  the 
bottom  temperature,  where  the  depth  was  11  feet,  proved  to 
be  not  warmer.  I  got  the  same  result  at  the  end  of  the 
month,  when  the  surface  was  34*''3,  and  by  carefully  carrying 
out  the  observation,  the  possibility  of  the  bottom  being  more 
than  a  small  fraction  of  a  degree  cooler  was  excluded.  On 
8th  January  1894,  I  found  at  the  same  place  a  surface  tem- 
perature of  33°  and  a  bottom  temperature  not  higher,  the 
river  being  in  great  part  frozen  over.  In  the  afternoon  of 
4th  January  1893,  when  the  air  in  the  shade  was  23''  (F.), 
the  river  having  been  frozen  over  for  two  days,  I  found 
in  a  depth  of  10  feet,  just  above  the  upper  lock-gates  at 
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Teddington,  that  both  at  the  surface  and  at  the  bottom  the 
temperature  was  32°.  On  returning  home  I  tested  tiie 
correctneas  of  my  thermometer  in  a  mixture  of  melting 
snow  and  ice.  On  another  occasion,  during  this  spell  of 
Arctic  winter,  the  water,  as  it  rushed  from  under  the  ice 
down  the  weir  at  Teddington,  was  at  32°.  Here  it  came 
within  tidal  influence,  but  the  temperature  remained  the 
same,  and  no  difference  was  to  be  observed  at  Petersham 
after  the  tide  had  been  running  up  for  two  hours.  My 
experiments  were  prolonged  until  iate  in  the  evening,  and 
as  I  stood  watching  the  river,  with  the  air  at  16°,  and  almost 
everything  freezing  around  me  except  the  water,  there 
seemed  to  be  in  my  surroundings  a  good  deal  to  emphasise 
the  opinion  long  since  advanced  by  Weitz,  that  a  river  will 
not  freeze  solid  until  the  soil  is  frozen  to  the  depth  of  its 
bed.  The  literature  on  this  subject  is,  however,  already 
abundant,  and  a  discussion  would  be  foreign  to  the  subject 
of  this  paper, 

To  return  now  to  the  question  of  the  surface-heating 
of  rivers,  I  will  assume  that  it  has  been  well  established 
that  rivers  of  ordinary  depth,  say  2  to  5  fathoms,  have 
either  much  the  same  temperature  top  and  bottom,  or  show 
only  a  difference  small  in  amount  No  doubt  the  more 
rapid  the  current  of  a  river,  the  more  frequent  and  complete 
will  be  the  mixing  process,  and  a  sluggish  stream  like  the 
Thames  will  exhibit  more  surface -heating  than  a  more 
impetuous  river.  Small  streams,  like  the  tributaries  of  the 
Thames,  when  in  summer  the  water  is  low  and  the  current 
verj-  sluggisli,  present  less  uniformity  in  this  respect.  The 
Mole,  which  joins  the  Thames  at  Molesey,  presents  a  typical 
instance.  In  the  middle  of  May,  about  Hersham  and  Esher, 
in  places  where  the  current  was  scarcely  perceptible  and 
the  depth  from  5  to  9  feet,  the  difference  between  the 
surface  and  bottom  temperatures  varied  from  2°'5  to  3°"5  (F.). 
In  those  small  rivers  which,  in  dry  summers,  shrink  con- 
siderably, the  water  becoming  semi-stngnant  in  the  deep 
pools,  the  surface -heating  would  be  great.  Mr  A.  Harper 
gives  a  good  example  in  the  Tbnrao,  where  in  summer  the 
salmon  die  off  in  numbers  in  the  heated  waters  of  the  slow- 
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running  stream,  and  thrive  only  where  the  stream  is  rapid 
and  sheltered  from  the  sun. 

The  difference  between  rivers,  and  ponds,  and  pools,  with 
regard  to  surface-heating,  has  been  remarked  by  Yon 
Freeden,  Foumet,  Max  von  dem  Borne,  and  many  others,  in 
its  connection  with  the  life  of  the  plants  and  animals  that 
there  thrive.  The  distinction  would  be,  probably,  even 
more  pronounced  in  the  tropics  than  in  the  temperate 
regions  Thus,  for  instance,  Livingstone  refers  to  some 
pools  in  Central  Africa  in  lat  20**  S.,  which  in  March 
had  a  temperature  of  100"  (F.)  at  the  surface,  whilst  water 
deliciously  cool  could  be  obtained  by  walking  into  the. 
middle,  and  lifting  it  up  from  the  bottom.  The  heated 
top- waters  of  these  ponds  must  have  had  a  temperature 
quite  20''  higher  than  that  of  the  Zambesi  in  the  same  time 
of  the  year,  and  by  this  single  comparison  an  important 
distinction  between  ponds  and  rivers  in  the  tropics  is  dis- 
closed. Having  paid  considerable  attention  to  this  subject 
in  connection  with  plant  life,  whilst  contrasting  the  tem- 
peratures of  the  rivers,  streams,  and  ponds  in  the  neighbour- 
hood of  Kingston,  I  must  be  excused  if  I  diverge  a  little 
from  the  subject  immediately  in  hand,  in  order  to  show  that 
the  lack  or  absence  of  surface-heating  in  rivers,  in  place 
of  being  a  meaningless  distinction,  has  a  very  practical 
significance  as  regards  the  germination,  flowering,  and  seed- 
ing of  water-plants. 

In.  a  small  pool,  in  the  middle  of  April,  I  noticed  that  the 
flower-buds  of  Banuncvius  aguatiliSy  which  were  just  sub- 
merged, were  in  water  of  a  temperature  of  61**  (F.),  whilst, 
9  inches  down,  the  stems  of  the  plants  were  in  water  of  a 
temperature  of  46''.  At  the  beginning  of  May,  when  the 
flowers  were  open,  the  surface  of  this  pool  was  71**,  a 
temperature  not  attained  in  the  Thames  until  after  the 
middle  of  June.  My  experiments  show,  that  whilst  the  initial 
germinating  temperature  of  this  plant  is  below  49°,  the  produc- 
tion of  the  flower-bud  requires  a  temperature  of  about  60''. 

In  a  hot  August  afternoon,  with  the  air  at  86""  in  the 
shade,  and  the  Thames  at  74'',  I  found,  in  the  middle  of  one 
of  the  large  ponds  in  Bushey  Park,  where  Myriophyllum 
VOL.  xn.  \5 
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sbotioded,  n  surface  temperature  of  82°,  whilst  the  bottom, 
3  feet  down,  was  73°.  Early  in  July  I  observed  this  plant 
flowering  under  closely  Himikr  conditions,  with  a  diffpr- 
ence  aUo  of  9°  between  ttio  toj)  and  the  bottom,  the  anxiwx 
temiierature  of  83'  being  11'  higher  than  in  the  case  of  tin 
Thanies.  It  would  seem  [jrobablu  that  though  Myriopfit/tlim 
is  able  to  flower  in  the  stream  of  th<i  Thames,  it  would  not 
often  fniit.  Though  the  initial  temperature  of  gflnninatia 
for  Mijritiphyllv.vi  apieatvm  proved  in  my  oxperiments  to  bt 
aa  low  ax  49°,  1  eatimat«  that  it  needs  a  surface-tem^>eratun 
of  about  70°  to  produce  its  flowering  spike.  This  heal 
was  reached  on  about  twenty-one  days  in  the  Thame! 
last  summer,  the  highest  reading  being  75°. 

In  the  middle  of  June,  in  a  pond  3  to  4  feet  deep,  oi 
Oxshott  Heath,  luxuriant  masses  of  Snirpus  jluitans  were  ii 
flower,  the  upper  portions  of  the  plants  being  in  water  of  ! 
temperature  of  82*.  wliilst  their  lower  parts  were  in  wate: 
11°  or  12°  cooler.  I  have  noticed  CeratopkyllHm  demersun 
flowering  abundantly  in  rivers  like  the  Lea,  but  never  it 
mature  fruif.,  ami  afti?r  i\  careful  coniii:iri'iOTi  of  my  river  aut 
pond  temperatures,  1  formed  the  conclusion  that  whilst  thii 
plant  requires  an  average  daily  maximum  temperature  of  70' 
to  produce  its  flowers,  a  warmth  of  81)°  and  over  is  necessary 
to  mature  its  fruit,  a  condition  to  be  found  in  this  countrj 
in  shallow  ponds,  where  the  plant  fruits  abundantly,  bai 
not  in  rivers,  whore  they  may  flower,  but  do  not,  as  far  a; 
I  know,  mature  the  fruit.  The  thermal  conditions  for  thi 
maturation  of  the  fruit  occur  in  our  shallow  ponds,  those  foi 
the  flowering  only  are  found  in  our  rivers. 

Summing  up  the  results  of  the  comparisons  of  the  Thamei 
and  the  ponds  in  the  vicinity  of  Kingston  during  last  year 
I  may  eny  that  on  sunny  days  the  surface-waters  of  th( 
ponds  were,  in  March,  2"  or  3°  (F.)  warmer  than  the  river 
in  April  t!"  to  5°,  in  May  and  June  6°  to  8°,  and  in  July  anc 
August  6°  to  12".  This  goes  to  explain  the  fact,  that  during 
the  past  Bummor  the  Lirmiantk  and  the  water-lilies  of  tht 
ponds  were,  as  regards  fruiting  and  flowering,  some  weeks  it 
advance  of  those  of  the  river.  It  is  to  be  remarked  thai 
the  surface-heating  is  always  more   pronounced  in  a  pond 


/■ 


River  Temperature,  297 

full  of  submerged  plants  than  in  one  comparatively  dear. 
Pond-plants,  to  a  great  extent,  regulate  the  temperature 
of  the  waters  in  which  they  thrive.  Dense  growths  of 
such  submerged  plants  as  Myriophyllum,  Ceratophylltmi, 
ZannicfuUia,  and  Sdrpus  fluitans,  favour  surface-heating  by 
obstructing  the  circulation  of  the  water,  and  thus  tend  to 
produce  the  thermal  conditions  requisite  for  their  flowering 
and  the  maturation  of  their  seeds.  On  the  other  hand,  the 
floating  leaves  of  the  water-lilies  and  of  some  of  the 
Potamogetons  keep  the  pond  cool  by  day  and  warm  at  night. 
River  and  pond  temperature  in  warm  climates  must  be 
often  greatly  influenced  by  the  floating  masses  of  Pietia, 
Salvinia,  and  other  water-plants. 

I  pass  on  now  to  consider  the  times  at  which,  in  the  course 
of  its  daily  fluctuations,  a  river  attains  its  minimum,  maxi- 
mum, and  mean  temperatures.  With  regard  to  the  hour  of 
minimum  temperature,  most  observers  agree  in  their  sunrise 
or  early  morning  observations,  but  Renou  is  my  principal 
authority  in  this  matter.  From  his  hourly  observations  on 
the  Loir  firom  6  A.M.  to  10  P.M.,  excepting  8  and  9  P.M.,  he 
places  the  hour  of  lowest  temperature  at  7  a.m.  from  April  to 
October,  at  8  A.M.  in  February,  March,  and  November,  and 
at  9  A.M.  in  December  and  January.  For  the  Seine  at 
Choisy-le-Roi  he  states  the  time  to  be  after  sunrise,  at  5  or  6 
A.M.  in  summer,  and  8  or  9  A.M.  in  winter.  For  the  Thames 
at  Kingston  I  found  the  lowest  temperature  to  be  reached  at 
sunrise  or  during  the  two  succeeding  hours.  The  Arve,  the 
most  considerable  of  the  Alpine  tributaries  of  the  Rhone, 
behaves  in  a  peculiar  fashion,  due  probably  to  its  mountain 
course  as  weU  as  to  its  draining  a  basin,  rather  over  one- 
tenth  of  which  is  occupied  by  glaciers  and  perpetual  snow. 
According  to  Professor  Chaix,  its  temperature  in  summer 
continues  to  fall  until  9  or  10  a.m.  From  the  table  which 
Dr  Borius  gives  for  the  Senegal,  it  is  evident  that  above 
tidal  influence  the  coolest  temperature  occurs  not  later  than 
6  A.M.  On  the  whole,  I  am  inclined  to  think  that  during 
the  hour  after  sunrise  would  be  found  the  most  suitable 
time  for  observing  the  lowest  temperature  of  rivers  in  most 
parts  of  the  world. 
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At  such  a  time  the  water  u  usually  several  degreea 
warmer  than  the  air.  In  the  case  of  the  Thames  I  have 
frequently  found  at  dawn  a  difTereuce  of  from  6'  to  12°  (F,). 
Renou,  according  to  his  table  of  hourly  means  for  the  Loir, 
noticed  on  the  average  a  difference  of  10°  or  12°  (F.)  in 
summer  and  considerably  less  in  winter.  In  the  inataoce  of 
the  Saale,  near  Halle,  Dr  W.  Ule  places  the  differeDce 
between  the  means  of  the  6  to  7  A.M.  air  and  water  observa- 
tions for  the  year  at  Z^-^b  (C),  or  7°1  (F.).  During  Mardi 
on  the  Lower  Nile,  Dr  Marcet  found  the  river  at  sunrise  to 
be  on  the  average  about  14°  (F.)  warmer  than  the  air.  On 
the  Santa  Cruz  river  in  Patagonia,  Captain  Fitzroy  observed 
in  April  that  the  water  at  daybreak  was  16°  (F.)  warmei 
than  the  air. 

In  the  tropics,  also,  the  river-water  is  usually  warmer  at 
sunrise.  On  the  Senegal  in  Au^st  Captain  Bonus  afice> 
taiued  that  on  the  average  the  river  was  at  6  A.M.  4''3  (F.) 
warmer  than  the  air.  Schomburgk  on  the  Essequibo  found 
the  water  to  be  generally  8°  to  10°  (F.)  warmer  at  6  kM. 
Humboldt  on  the  Orinoco  noticed  in  April  a  diflTerence  of 
about  7°  (F.).  Wallace  on  the  Rio  Negro  noticed  the 
average  difference  in  September  to  be  9°-4  (F.). 

These  facts  may  appear  to  unnecessarily  illustrate  a  well- 
known  feature  of  river  temperature,  but  I  have  quoted  them 
to  give  point  to  another  familiar  character  of  rivers,  namely, 
their  "smoking"  or  steaming  in  the  early  morning.  The 
moisture  arising  from  the  river  ia  condensed  by  contact  with 
the  cold  morning  air  and  forms  a  white  vapour  that  rolls 
about  on  the  surface  of  the  water.  This  phenomenon  came 
very  conspicuously  under  the  notice  of  Captain  Fitzroy 
during  the  ascent  of  the  Santa  Cruz  river  in  Patagonia,  when, 
as  before  observed,  he  found  the  water  16°  warmer  than  the 
air.  It  is  to  be  seen  on  most  fine  summer  mornings  on  the 
Thames  at  Kingston,  and  is  especially  remarkable  during 
severe  winter  weather  in  the  case  of  small  rivers  that,  owing 
to  their  abundant  spring  supply  or  to  their  underground 
courses,  do  not  freeze,  such,  for  instance,  as  the  Iton  in 
France  and  the  Wandle  in  England, 

The  distinction  must  be  made  between  the  steaming  of  a 
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river  and  the  denae  fogs  that  hang  over  some  large  rivers, 
thinning  out  as  they  extend  to  the  coantry  round.  These 
fogs  arise  firom  the  opposite  condition  of  things ;  the  water, 
being  several  degrees  cooler  than  the  air,  here  performs  the 
office  of  a  condenser.  Bivers  after  issuing  from  the  gloomy 
and  rarely  sunlit  ravines  of  a  lofty  range,  carry  with  them 
for  some  distance  in  the  plains  the  chilly  temperature  of 
their  mountain  courses.  For  instance,  the  Brahmaputra, 
after  emerging  from  the  eastern  Himalayas  into  the  full 
exposure  of  the  valley  of  Assam,  long  retains  its  coolness, 
and  the  fogs  and  mists  that  form  over  its  surface  mark  out 
its  track  for  60  miles  or  more.  This  I  gather  from  the 
observations  of  Dr  Griffith  on  this  river  at  Sadiya  in 
September  1836.  The  temperature  of  the  water  during  the 
whole  month  was,  day  and  night,  below  the  air,  the  diiference 
in  the  means  for  the  period  being  12'''9  (F.).  There  is  no 
space  here  to  dwell  on  the  manner  in  which  the  salubrity  of 
a  river- valley  may  thus  hinge  on  the  temperature  of  a  river. 
It  has  occupied  the  attention  of  many,  notably  Fournet  in 
the  case  of  the  Bhone,  and  the  observations  of  Griffith  will 
enable  us  later  on  to  in  some  measure  estimate  one  element 
of  unhealthiness,  namely,  the  rapid  nocturnal  air  chill. 

Coming  now  to  the  hour  of  a  river's  maximum  tempera- 
ture, I  may  remark  that  but  few  observers  seem  to  have 
made  this  a  special  subject  of  investigation,  though  several 
give  sufficient  data  for  an  approximate  estimate  of  it  Once 
again  we  look  to  Benou  for  guidance  in  this  matter.  From 
his  hourly  observations  on  the  Loir,  it  appears  that  the 
water  attained  its  highest  temperature  at  3  or  4  in 
the  afternoon  in  summer,  and  at  2  or  3  in  winter. 
For  the  Seine,  he  places  the  time  of  the  maximum  at  between 
3  and  4.  In  connection  with  the  Elbe's  tributary,  the 
Saale,  Dr  Ule  remarks  that  the  water  is  often  higher  in  the 
evening  than  at  noon,  and  I  would  infer  that  in  summer  the 
maximum  temperature  is  reached  at  an  advanced  hour  of  the 
afternoon.  The  Arve  in  summer,  according  to  Professor 
Chaix,  increases  in  temperature  until  9  and  11  at  night,  an 
unusual  feature,  which  may  be  due  to  the  Alpine  character 
of  its  basin.     On  the  Thames  I  made  numerous  observations 
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to  determine  this  point.  In  summer  the  maximnm  is 
renched  between  4  and  6  p.m.,  and  retained  up  to  between 
half-past  7  and  half-past  8  in  the  evening,  when  the  water 
begins  to  cool.  In  winter,  as  far  as  my  data  show,  the  temper- 
ature begins  to  fall  after  2  p.m.  In  the  spring  and  autuiuii 
the  highest  reading  ia  obtained  between  3  and  4  i'.M.,  and  in 
Buuuy  weather  the  water  does  not  begin  to  cool  until  5  or  6. 

With  regard  to  rivers  of  warmer  climates,  Dr  Bonus,  in 
his  table  of  the  Senegal  observations,  makes  it  clear  that  the 
water  reaches  its  highest  temperature  generally  about  i  p.m. 
in  August,  the  cooling  between  this  hour  and  8  p.m.  being 
usufilly  slight.  From  Mr  Wallace's  observations  in  September 
on  the  Rio  Negro,  and  from  those  of  Dr  GrilBth  in  the  same 
month  on  the  Brahmaputra,  it  would  appear  probable  that 
the  former  river  ia  warmest  between  3  and  4  in  the 
afternoon,  and  the  latter  between  4  and  5. 

We  are  now  in  a  position  to  form  an  idea  of  the  suitable 
hour  to  determine  a  river's  maximum  heat.  For  the  temperate 
regionB,  iu  the  case  of  a  river  of  the  size  of  the  Thames 
or  the  Seine,  4  to  5  p.m.  iu  summer,  3  to  4  in  spring' 
and  autumn,  and  2  in  winter,  would  prove  suitable  hours. 
Smaller  rivers,  like  the  Loir  at  Vendome,  where  it  seems  to 
be  about  half  the  size  of  the  Thames  at  Kingston,  should  be 
observed  an  hour  earlier  during  all  the  seasons  except  in 
winter,  when  2  o'clock  would  doubtless  do.  Rivers  much 
larger  than  the  Thames  and  the  Seine,  such  as  the  Danube 
and  the  Volga,  would  on  o  priori  grounds  attain  their  highest 
temperature  in  summer  not  before  6  in  the  evening,  and  in 
the  other  seasons  about  4  or  5  in  spring  and  autumn,  and 
2  or  3  P.M.  in  winter.  For  great  rivers  in  warm  climates  it  is 
probable  that  the  hour  before  sunset  would  afford  the  moat 
fitting  time  for  observation  all  the  year  through. 

With  regard  to  the  time  when  a  river  reaches  the  mean 
temperature  of  the  day,  Iteuou's  tables  give  important  infor- 
mation for  the  Loir,  and  from  them  we  may  conclude  that 
the  mean  temperature  is  attained  at  half-past  10  or  11 
A.H.  in  summer,  at  half-past  11  in  spring  and  probably 
autumn,  and  at  noon  in  winter.  For  the  Thames  I  veiy 
roughly  estimated  that  the  suitable  time  would  be  between 
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11  and  nooiu  Henou  suggested  to  M.  Yalin,  in  the 
instance  of  the  Loire  at  Tours,  to  take  his  observations  at 
11.  Judging  £rom  the  tables,  which  Dr  Bonus  gives  for 
the  Senegal,  noon  was  the  hour  best  fitted  in  August  for  the 
purposa  For  the  temperate  zone,  the  subjoined  table,  which 
I  have  constructed  from  Benou's  Loir  tables,  will  be  useful, 
with  the  necessary  adaptations,  for  most  rivers.  It  is 
certainly  of  importance  to  learn  from  its  columns  that  if  we 
employ  the  same  hour  of  observation  for  obtaining  the  mean 
temperature  in  winter  and  in  summer,  we  should  be  in  error, 
since  the  hour  of  the  mean  in  midwinter  is  the  hour  of  three- 
quarters  range  in  the  middle  of  summer.  The  table  ought 
to  be  serviceable  in  reducing  to  the  same  value  the  numerous 
observations  on  English  and  Scottish  rivers  which  are  con- 
tained in  Dr  Mill's  British  Association  Report,  observa- 
tions ^which,  through  their  having  been  made  at  very  different 
hours,  are  in  themselves  somewhat  di£Glcult  of  comparison. 
This  difficulty,  however,  has  been  made  more  apparent  than 
real  by  the  tables  of  Benou,  and  it  is  to  be  hoped  that  Dr  Mill, 
who  has  here  done  for  our  own  rivers  what  Forster  has  done 
for  those  of  Central  Europe,  will  initiate  the  inquiry  again. 


Table  of  the  Progress  of  the  Temperature  of  the  Loir  at 
Vend&me  dwring  the  day,  constructed  from  the  tables  of 
M.  Benou  ("Annuaire  M^t&)rologique  de  la  France," 
1852). 


Lowest 
Tempera- 
ture. 

One>fourth 
Raiig«. 

Half  Range, 
or  Mean. 

Three- 
fourths 
Range. 

Highest 

Tbmpera- 

tore. 

Janaary, 

9  A.  M. 

11.15  A.M 

12.15  p.m. 

1.30  p.m. 

3  P.M. 

February, 

8     „ 

10.30    „ 

11.40  a.m. 

12.30    „ 

3     „ 

March,  . 

8     ,, 

10.15    .. 

11.30    ., 

12.45    ,, 

8     „ 

April,    . 

■  •  • 

11.80    „ 

•  •  • 

4     ,. 

May, 

9.10      „ 

10.30    ,, 

12.15    „ 

4     „ 

June,     . 

9 

10.80    „ 

12.10    „ 

8     ., 

July,     . 

9.80      „ 

11 

12.40    „ 

3        M 

August, 

9.45      „ 

11.20    ,, 

12.50    „ 

4     „ 

September,    . 

... 

•  •  ■ 

•  •  • 

8     „ 

October, 

•  •  • 

•  •• 

■  ■  • 

3     „ 

November,     . 

8     „ 

10 

11 

Noon. 

2    „ 

December,     . 

9     »* 

11 

12.15  P.M. 

1  P.M. 

8    „ 

1 
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Tidal  iartuctice  will  probably  not  affect  the  regular  rim 
and  fall  of  river  temperature  very  muclt,  as  long  ns  it  morelj 
results  in  the  to-and-fro  movement  ot  the  eame  body  of  tresb 
water.  There  is  no  evidence  of  any  such  interference  in  the 
tabled  which  Sir  George  Airy  gives  for  the  Thames  at  Green- 
wich, though  I  can  only  found  this  opinion  on  the  similariCj 
in  amount  of  the  river's  daily  range  above  and  within  tidal 
influence,  as  at  Kingston  and  Greenwich.  The  unusually 
liuited  daily  range  of  the  Weser  at  Ekfleth  seems  to  indicatt 
some  direct  access  of  sea-water,  though  the  absence  of  sact 
an  influence  is  expressly  stated.  The  Senegal  at  its  month 
off  the  Island  of  St  Louis,  exhibits  in  August  and  Septembei 
very  irregular  daily  fluctuations,  and  as  often  as  not  no  tIm 
at  all.  In  this  season,  according  to  Captain  Borins,  the 
water  was  potable,  but  it  is  apparent  that  the  salt-watei 
had  some  access,  though  the  mixture  was  not  so  noticeable 
as  in  other  times  of  the  year. 

With  regard  to  the  diurnal  ranges  of  rivers  generally,  it  is 
a  remarkable  fact  that  great  differences  in  the  size  of  riven 
are  not  represented  by  grcnt  contrasts  in  the  amount  of  the 
daily  range.  I  do  not  lierc  include  very  aiuall  rivers,  bul 
those  that  are  not  smaller  than  the  Thames,  or  the  Seine,  oi 
the  Loir,  and  which  may  be  as  large  as  the  Nile.  Renoi 
gives  for  the  Loir  in  March  a  mean  daily  range  of  l^'O  (F.) 
and  this  is  just  what  I  have  estimated  for  the  Thames  in  tin 
same  month.  Ur  Marcet's  observations  gjive  a  mean  for  th( 
Lower  Nile  iu  March  of  V-6.  In  both  the  Thames  and  th< 
Seine,  according  to  my  own  observations  and  those  of  Henou 
the  diurnal  range  is  rarely  if  ever  as  much  as  S^'O,  whilst  thf 
mean  for  the  year  in  the  case  of  both  rivers  is  soraewheri 
about  VS.  Tliese  figures  strike  one  as  having  little  relatioi 
to  the  great  disparity  in  size  between  these  two  rivers  on  thi 
one  side,  and  the  Senegal  and  the  Kio  Negro  on  the  other 
both  of  which,  according  to  the  observations  of  Boriua  ant 
Wallace,  would  have  in  the  hottest  month  a  daily  range  o 
about  VS.  Then,  s^^ain,  tlie  daily  range  of  the  Thames  ai 
Kingston  is  no  greater  than  that  of  the  Brahmaputra  ai 
Sadiya,  neither  being  over  2°, 

When,  however,  we  look  into  the  matter,  we  find  that  wi 
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are  really  comparing  large  tropical  or  semi-tropical  rivers 
with  rivers  much  smaller  in  size  in  the  temperate  zone. 
Doubtless,  this  similarity  in  the  amount  of  the  diurnal  range 
for  rivers  of  temperate  and  warm  latitudes,  is  due  in  part  to 
the  increased  heat  of  the  tropics  and  sub-tropics  being 
counterbalanced  by  the  large  size  of  the  rivers,  or  it  may 
be  that  it  is  concerned  with  the  relatively  small  diurnal 
range  of  the  temperature  of  the  air  in  the  tropics.  There  is, 
however,  veiy  little  evidence  of  this  last  influence  in  the  case 
of  the  Nile  and  the  Sen^al.  Taking  the  diurnal  range  as 
the  mean  of  the  rise  and  fall,  the  Nile  in  March,  according  to 
Marcet's  tables,  had  a  water  range  of  V'6  (F.)  to  an  air  range  of 
29'''5;  whilst  the  Senegal  in  August  had  a  water  range  of  l''*3 
to  an  air  range  of  14°,  the  ratios  of  water  to  air  being  in  these 
cases  widely  different.  Space  will  not  admit  of  further  notice  of 
this  subject,  which  will  be  subsequently  dealt  with  at  length. 
As  regards  the  diumtd  range  of  rivers  smaller  in  size  than 
the  Thames  or  the  Loir,  it  can  here  be  noted  that  after  these 
limits  are  passed,  the  amount  increases  rapidly  with  the 
diminution  of  the  river's  bulk.  The  tributaries  of  the 
Thames,  as  far  as  I  have  been  able  to  observe  them,  display 
a  daily  range  considerably  greater  than  that  of  the  main 
stream.  During  the  same  September  day  when  the  Thames 
ranged  l**-5  (F.),  the  Hogsmill  ranged  S*"-?.  In  the  middle  of 
August,  when  the  range  of  the  Thames  was  I'^'S,  that  of  the 
Mole  was  3*'-2,  and  that  of  the  Ember  15^  At  the  end  of 
March,  when  the  Thames  ranged  1^  Beverley  Brook  ranged 
10^  The  dimensions  of  each  stream  at  the  place  of  observa- 
tion, together  with  their  proportional  ranges,  taking  the 
range  of  the  Thames  as  l^  are  here  given. 

The  Thames  and  four  of  its  Tributaries. 


Biver. 

Dimensiong  at  Place  of  Obeervation. 

Proportional 
Diurnal  Range. 

Thames, 
Mole,    . 

HogsmiU,      .        . 
Beverley  Brook,    . 
Ember, 

Breadth  250  feet 
80    „ 

*o  „ 

12    „ 

Depth  10  feet 

it           2      ,, 

»»         *     »l 

,,       8  Inches. 
»       8    ,, 

r-0  F. 

r-8  „ 

10--0  „ 
8»-8  „ 
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With  the  Thames  iributAriea,  Ihe  Thurao  river  in  the  aart£ 
of  Scotlanil  ou^bt  to  be  related  in  size.  From  the  tciblea 
giveu  by  Mr  J.  (.iuuQ  in  his  pnper  on  tliis  river,  the  meao 
daily  rise  for  the  year  come!)  out  at  juat  2°  (F.) ;  but  as  the 
morning  observations  were  made  between  10  and  half-past 
10,  a  good  [iroportiod  of  the  rise  would  not  be  included: 
the  afternoon  observations  of  between  2  twd  3,  would  in 
summer  be  too  early  for  the  maximum  temperature ;  aud, 
guided  by  lienou'a  data  for  the  Loir,  I  would  pUce  its  mean 
diurnal  range  for  the  year  at  about  S^'S,  or  more  than  double 
that  of  the  Thames  at  Kingston,  which  ia  1°'5.  In  amnnier 
the  contrast  would  be  still  greater,  and  the  Thurso's  mean 
diurnal  range  for  June  would  be  about  G',  or  quite  tlirsis 
times  that  of  the  Thames.  I  may  here  refer  to  the  Rhoim-'s 
tributary,  the  Arve,  which,  according  to  the  observatiooa  of 
Professor  Chaix,  has  a  daily  range  in  summer  of  4"  or  6°. 
Then,  again,  the  Kundeel,  a  small  tributary  of  the 
Brahmaputra,  Las  a  range  of  S"'?,  which  Ib  ueazly  double 
that  of  the  main  river. 

I  have  asauraed  above  in  the  case  of  small  rivers  and 
streams,  like  the  Thames  aud  its  tributaries,  that  their 
diurnal  range  is  regulated  in  amount  by  their  bulk;  but  this 
Citn  only  be  true  in  the  strictest  sense,  when  the  rivers  or 
streams  have  about  the  same  plane  of  temperature  as  well 
as  proportionally  similar  depths  and  velocities.  First,  as 
regards  the  plane  of  temperature,  I  will  take  the  Mole, 
which,  though  not  one-tenth  of  the  size  of  the  Thames,  will 
display,  when  it  has  a  lower  day's  mean,  a  range  less  than 
that  of  the  main  stream.  Then,  with  regard  to  depth  and 
velocity,  tlie  diurnal  range  of  the  same  stream  may  vary 
greatly  from  these  causes  in  localities  only  a  few  hundred  yards 
aparl.  Thus,  within  the  same  twenty-four  hours,  the  Mole, 
where  it  was  35  feet  broad,  5  feet  deep,  and  very  sluggish, 
ranged  V-b,  whilst  a  littlu  distance  away,  where  it  was  80 
feet  broad,  2  feet  deep,  and  more  rapid,  its  range  was  S^-O. 
Though  the  main  stream  would  usually  have  a  smaller 
diurnal  range  than  its  tributary,  it  may,  therefore,  happen 
from  any  of  the  three  causes  above  stated,  namely,  the 
superior    position   of    its   temperature-plane,   its    shallower 
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depths^  and  its  greater  velocity,  that  the  main  river  has  a 
larger  range.  An  instance  of  this  occurs  in  reference  to  the 
Loire  at  Tours,  and  its  tributary  the  Loir  at  Venddme. 
Though  the  Loire  is  naturally  a  larger  and  also  a  more 
rapid  river,  it  has,  says  M.  Benou,  a  notably  greater  diurnal 
range  than  its  tributary.  The  discounting  of  size  here  is 
evidently  due  to  the  greater  velocity  and  shallower  depths 
of  the  Loire,  for  though  it  has  a  larger  sectional  area  and 
a  much  greater  water-discharge  than  the  Loir,  it  is  only 
about  half  as  deep.  A  rapid  current  hastens  the  mixing 
of  the  stream,  whilst  shallow  waters,  owing  to  their  larger 
proportion  of  exposed  surface,  are  heated  up  more  easily 
during  the  day,  and  cool  more  readily  during  the  night,  and 
both  influences  have  combined  in  this  case  to  give  the  larger 
river  the  greatest  diurnal  range. 

The  subject  of  the  daily  fluctuations  of  a  river  would  be 
complex  enough  if  it  ended  here;  but  there  is  much  beside 
that  is  indeed  perplexing.  Spring-sources  add  their  share 
to  the  difficulties ;  but,  as  I  will  show  in  a  later  paper,  there 
are  many  methods,  and  notably  the  study  of  the  curves  of 
the  monthly  mean  temperatures  of  air  and  water,  by  which 
we  may  detect  their  influence.  By  far  the  most  puzzling 
feature  of  these  daily  changes  is  to  be  found  in  the  circum- 
stance that,  although  in  temperate  regions  the  river's  diurnal 
range  is  usually  included  within  that  of  the  air,  there  are 
instances  in  warmer  regions  where  the  river  exhibits  regular 
daily  fluctuations,  with  its  range  altogether  outside  that 
of  the  air.  The  Brahmaputra  is  a  case  in  point  As  shown 
by  the  tables  of  Dr  Griffith,  its  daily  range  of  temperature 
during  September  was  always  outside  and  below  the  range 
of  the  air.  As  before  observed,  after  emerging  from  the 
Himalayas  it  still  retains  its  mountain  coolness  on  reaching 
Sadiya,  some  40  miles  away;  and  there,  strange  to  say,  it 
regularly  increases  in  temperature  by  day,  and  as  regularly 
cools  at  night,  though,  as  illustrated  in  Plate  YIIL,  the  air 
is  warmer  during  the  whole  twenty-four  hours.  Its  mean 
diurnal  range  is  about  2"^  (F.),  whilst  that  of  the  air  is 
about  9°. 

The  opposite  state  of   things   may   be  found   in  some 
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tropical  rivers,  where  the  pl&ne  of  water  tempemttm  Ie 
much  higher  than  that  of  the  air,  and  the  range  is  sometimef 
outside  the  air'e  range  altogether.  We  learn  from  Schom- 
burgk  that  the  Essequibo  is  usually  8"  to  10'  (F.)  warmei 
than  the  air  at  6  A.M.,  1°  to  2°  cooler  at  2  P.M.,  and  2"  to  3' 
warmer  at  G  P.M. ;  whilst  it  would  appear  from  his  obaerva- 
tioDS  that  the  daily  rise  would  bo  1°  or  V-5.  By  expressiojj 
these  facta  in  curves  for  the  whole  twenty-four  hours,  wt 
at  once  perceive  wliat  a  high  plane  of  temperature  thif 
river  must  possess.  Then,  again,  Humboldt  states  that  a1 
San  Borja,  in  the  middle  of  April,  the  Orinoco  maintainec 
its  habitual  temperature  of  27'''7  (C),  whilst  the  air  raage<i 
from  '23°'7  at  night  to  26"  or  27'''5  during  the  day.  In  oui 
own  ponds  in  summer,  as  well  aa  in  our  rivers,  we  Gnii 
a  considerably  higher  plane  of  temperature  than  for  the  air 
and  it  is  obvious  that  we  )mve  the  same  principle  at  worti 
here  as  in  the  tropics.  Heat-ed  by  the  sun  during  the  day 
and  cooled  by  radiation  at  night,  tbe  temperatures  of  the  ail 
and  of  tbe  pond  and  the  river  range  about  diSerast  mesne 
Thus,  on  August  24th,  when  the  air  range  was  49°  to  74°  (F.) 
and  the  Thames  ranged  from  (j4''5  to  ti6''5,  the  ponds  in 
Busliey  Park  ranged  from  64^  to  72°.  The  ponds  possessed 
the  highest  plane  of  temperature,  then  the  Thames,  and 
lastly,  the  air,  aa  represented  by  tbe  means  68",  65°'5 
and  6r-5. 

Postponing  the  detailed  treatment  of  this  complex  mattci 
of  the  relation  to  each  other  of  the  air  and  water  tem- 
peratures, I  come  to  the  question  of  the  influence  of  the 
water  temperature  on  the  air.  This  is  a  matter  of  practical 
importance  in  river  observations;  but  at  present  I  have  data 
only  for  the  effects  of  water  much  cooler  than  the  air,  aa 
given  in  the  following  table : — 
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T?ie  Means  of  Ohservatiam  made  an  the  Brahmaputra  and  Us 
small  tributary  the  Kundeel,  at  Sadiyd,  in  Septernber 
1836,  hf  Dr  W.  Griffith  ("Journal  of  the  Bengal 
Asiatic  Society,"  voL  v.,  p.  827).    Fahrenheit  Scale. 


Hour. 

Air  in  Home. 

Air  over  the 
Kondeel. 

Air  over  the 
Brahnu^iutrm. 

Water  of  the 
BnthmAputn. 

Water  of  the 
KandeeL 

6  a.m. 
2  P.M. 
6  P.M. 

76'-6 
88*-9 
82* -9 

87*1 
81*-2 

72* -0 
82* -9 
78' -8 

66"  2 
67'-6 
67*7 

76' -6 
78' -6 
78" -4 

Meaiii 

79*-9 

79" -8 

74'*-8 

67* -0 

77'-2 

From  this  table  it  appears  that  the  cooling  influence  of 
the  Brahmaputra  on  the  air  over  it  was  but  slight  during 
the  heat  of  the  day,  being  at  2  p.m.  only  1^  By  6  p.m.  the 
air  had  lost  9"^  through  the  chill  of  the  river,  and  it  is 
apparent  that  the  cooling  was  principally  accomplished  in 
the  sunset  hours.  The  thermal  regime  of  the  Brahmaputra 
is  of  course  very  exceptional  Most  rivers  in  different 
latitudes  are  warmer  than  the  air  at  night,  and  the  time  at 
which  the  chill  of  the  river  ought  to  be  most  effective  would 
be  about  sunset,  when  the  air  and  water  temperatures  would 
be  usually  not  far  apart ;  whilst  in  the  heat  of  the  day,  when 
the  water  is  much  the  coolest,  its  chilling  influence,  accord- 
ing to  the  Brahmaputra  observations,  would  be  slight.  These 
remarks  certainly  apply  to  the  Senegal  observations  in  August, 
and  probably  also  to  those  of  Dr  Marcet  on  the  Nile  in 
March,  and  no  doubt  they  are  true  also  of  most  rivers  that 
have  a  plane  of  temperature  not  far  removed  from  that  of 
the  air,  as  in  the  case  of  our  own  rivers.  But  there  are 
instances  where  the  chilling  effect  would  be  pronounced, 
namely,  as  regards  large  rivers  that,  like  the  Upper  Yangtse, 
have  a  relatively  low  plane  of  summer  temperature  in  com- 
parison with  the  air  (Blakiston). 

The  following  rules  may  be  formulated  from  the  Brahma- 

^  Estimated  from  the  6  a.m.,  6  p.m.,  and  the  (computed)  noon  and  mid- 
night temperatures. 
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putra  table ; — To  correct  for  the  water's  chill  the  day's  mean 
of  air  observations  made  on  a  large  liver,  add  to  it  two-thirds 
of  its  excess  over  the  day's  mean  of  the  water  temperature. 
Thus,  with  a  mean  water  temperature  of  60°  (F.),  and  a  mean 
for  the  air  on  a  river  of  69°,  the  corrected  air  mean  would  be 
75°.  Kroni  this  table  we  can  also  calculate  the  corrections 
for  particular  hours.  Thus,  for  2  p.m.,  only  one-fifteenth  of 
the  excess,  and  for  6  r.M.  an  much  as  one  and  a  half  times 
the  excesB,  muat  be  added ;  whilst  lor  6  A.M.  the  plus  correc- 
tion would  be  five-eighths.  I  have  here  spoken  only  of 
large  rivers.  Air  obaervntioiis  on  small  rivers  would  prob- 
ably be  but  little  affecLed,  as  long  as  the  air  is  in  motion. 
Of  this  the  Kundecl  affords  an  vxnmple. 

In  concluding  the  first  jiart  of  this  paper,  I  must  lay  stress 
on  the  value  of  all  observations  on  river  temperatura  No 
period  ought  to  be  too  short  for  making  useful  additions  to 
our  knowledge  of  the  subject,  and  I  trust  that  observers  in 
different  parts  of  the  globe  will  take  advantage  of  oppor- 
tunities that  lie  at  their  doors.  Three  thermomsten^ 
])roperly  tested,  would  be  required.  For  the  air  a  maximum 
and  a  minimum  thermometer,  and  for  the  water  an  ordinary 
thermometer  of  the  bath  pattern.  I  have  tried  some  half  a 
dozen  different  plans  of  taking  the  water  temperature,  but 
have  found  none  so  good  as  sinking  a  bath  thermometer  2 
or  3  feet  below  the  surface  and  leaving  it  there  two  or  three 
minutes.  It  is  essential  that  the  immersion  of  the  bulb 
should  be  sufficient,  since  many  thermometers  will  not  stand 
the  test  of  being  drawn  up  10  feet  in  the  cold  air  after 
standing  in  water  twelve  or  fifteen  degrees  warmer  than  the 
air,  a  not  uncommon  condition  of  things  at  sunrise.  The 
instruments  made  by  Negretti  &  Zambm,  on  the  pattern  of 
those  used  in  the  British  Navy  for  sea-temperature,  will 
stand  this  test.  Of  course,  a  good  substitute  for  a  bath 
thermometer  can  be  obtained  by  fixing  an  ordinary  ther- 
mometer in  a  bottle  and  reading  through  the  glass.  For 
rapidity,  I  have  oft«n  employed  a  sensitive  chemical  ther- 
mometer that  reads  in  ten  or  fifteen  seconds,  placing  it  in  a 
large  bottle  of  the  river  water  and  reading  it  there.  This  is 
an   excellent  plan   when   making  a   series  of  comparative 
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experiments  on  the  temperature  of  streams,  rivers,  and 
ponds  that  may  be  a  mile  or  so  apart  For  those  who  may 
wish  to  take  the  temperature  at  different  depths,  the  Sixe's 
instrument  I  employed,  and  which  may  be  obtained  from 
the  same  makers,  is  very  serviceable.  It  also  will  supply 
the  place  of  maximum  and  minimum  thermometers,  if 
checked  by  a  standard  instrument. 

With  regard  to  the  times  and  the  frequency  of  the  river 
observations,  daily  observations  are  of  course  the  best,  but 
those  made  eveiy  two  or  three  days  will  give  with  fair 
approximation  the  monthly  mean.  The  air  observations 
should  be  made  daily,  and  the  maximum  and  minimum 
instruments  should  be  read  and  set  at  8  or  9  in  the 
evening  and  noted  for  that  day,  together  with  the  river 
observations  of  the  same  day.  If  the  river^s  temperature 
is  taken  late  in  the  afternoon,  an  occasional  sunrise  observa- 
tion would  give  its  diurnal  range.  And  the  more  frequent 
the  observations  on  the  diurnal  range,  the  more  valuable  will 
be  the  observer's  work.  I  have  previously  referred  in  detail 
to  the  hour  of  observation ;  the  most  convenient  time  will  be 
probably  when  the  river  is  at  its  maximum,  usually  in  the 
middle  of  or  late  in  the  afternoon. 

One  of  the  most  important,  and  often  the  only  available, 
means  of  comparing  rivers,  is  to  be  found  in  the  contrast  of 
the  curves  of  the  monthly  means  for  the  whole  year.  As 
ably  argued  by  Dr  Ule,  the  difference  between  the  air  and 
the  water  means  has  a  fairly  constant  value,  less  variable 
than,  and  therefore  less  influenced  than  the  actual  tempera- 
tures of  the  air  and  the  water,  by  the  changing  climatic 
conditions  from  year  to  year.  And  from  this  point  of  view, 
an  observer,  who  has  never  before  interested  himself  in  these 
matters,  and  whose  period  of  observation  may  be  limited, 
may  be  encouraged  by  knowing  that  even  a  single  month's 
work  may  afford  material  of  great  service.  This  paper  would 
have  lacked  much  without  the  observations  made  by  Dr 
Marcet  on  the  Nile  and  Dr  Griffith  on  the  Brahmaputra, 
though  in  both  instances  they  cover  only  a  few  weeks.  In 
fact,  by  comparing  Dr  Marcet's  results  for  March  on  the 
Lower  Nile  with  those  for  the  Lower  Mississippi  by  Captain 
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Humphreys  and  Lieatenant  Abbot,  and  those  for  the  Yangl 
by  Captain  BlakistoD,  some  valuable  data  on  tlie  effects  on 
large  rivers  of  ruuuing  with  the  latitude  or  the  longitude 
are  diacloaed.  The  subjoined  comparison  will  aSbrd  w 
example.  M 


jrr  "«-™-T 

Miuiwppi  tt  KswOrieuu,  in  Muob  1  Btl , 
„      18S2, 
Lower  NUe,  in  lUrch  18S5,    . 

M-a(F.) 

64° -8  „ 
86- -8  .. 

50-7 

W«ter-H'l 

The  localities  of  observation  come  near  to  each  other  both 
in  latitude  and  in  their  relation  to  the  same  isothermal  line, 
and  as  might  have  been  expected,  the  air  means  are  not  far 
apart ;  but  the  water  means  are  wide  asunder,  and  whilst  the 
Missiasippi,  running  from  the  temperate  regions  towards  tlie 
ec^uator,  is  from  fourteen  to  seventeen  degrees  cooler  than  the 
air,  the  Nile,  after  coursing  away  from  the  equator,  is  two 
Jcfijrees  warmer  thao  tlie  air. 

To  collect  the  observations  already  published,  and  to 
encourage  observers  in  this  country  and  in  other  parts  of  the 
world  to  devote  their  attention  to  this  interesting  inquiry, 
would,  I  venture  to  think,  be  objects  worthy  of  the  efforts  of 
a  learned  society;  and  one  might  humbly  suggest  to  scientific 
societies  in  distant  places  the  advantage  that  might  accrue  to 
science  from  properly  directed  investigations  of  this  kind. 
For  instance,  in  the  case  of  the  Yangtse,  observations  at  the 
same  time  at  Ichang,  Uankow,  Kiukiang,  and  Chinkiang 
might  with  no  great  difficulty  be  instituted;  at  Hankow  the 
temperature  of  the  maiu  river  might  be  compared  with  that 
of  its  tributary  the  Han,  and,  as  indicated  by  Blakiston'a 
observations,  the  changes  of  temperature  produced  on  the 
Yangtse  by  the  inflow  from  the  Tungting  and  the  I'oyang 
Lakes  would  prove  well  worthy  of  study.  Blakiston  remarks 
that  Lieutenant  Poole,  of  H.M.S.  "Havoc,"  whilst  stationed  at 
Kiukiang  in  1861,  made  regular  observations  of  the  tempera- 
ture of  the  river.     Abundant  materials  must  occur  in  the 
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log-books  of  British  men-of-war^  but  I  do  not  know  whether 
they  are  in  a  form  available  for  employment  in  this  inquiry. 
The  Boyal  Physical  Society  of  Edinburgh  has  consented  to 
receive  any  such  observations  sent  in  from  abroad,  with  a 
view  to  future  discussion,  as  it  is  expected  that  a  good 
harvest  may  thus  be  reaped  in  the  additions  made  to 
knowledge. 
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At  tlie  conclusion  of  my  last  paper  on  Pala^ospondyh 
(1),  I  expressed  a  hope  that  additaooal  material  might  soo 
turn  up  to  "  throw  still  more  light  upon  the  structure  of  thi 
strange  relic  of  early  vertebrate  life." 

My  hopes  have  so  far  been  realised,  inasmuch  as  amou, 
the  numeroiia  specimens  which  I  obtained  during  my  visit  t 
Achauarras  in  August  last,  there  are  several  which  compietel 
alter  oue'a  idea  of  the  configuration  of  the  front  of  the  heat 
besides  explaining  some  very  obscure  appearances  in  tha 
region  in  some  of  my  previously -collected  examples.  Frot 
Mr  1».  Caldet  of  Thurso  I  also  obtained  some  additions 
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flpecimens,  one  of  which  shows  the  structure  of  the  tail-fin  in 
a  much  more  perfect  manner  than  has  ever  been  previously 
observed. 

It  will  be  remembered  that  in  my  last  communication  I 

described  the  cranium  of  Palceospo^idylus  as  cunsisting  of  two 

parts — an  anterior,  comparable  to  the  trabecular  and  palatal 

part  of  the  lamprey's  skuU ;   and  a  posterior,  in  like  manner 

comparable  to  the  parachordal  part  and  auditory  capsules. 

No  diflerentiated  bones  could  be  seen  in  this  cranium,  which 

apparently  consisted  of  calcified  cartilage.     No  trace  of  jawa 

or  of  hyoid  apparatus  couid  be  seen  in  any  of  the  numerous 

specimens  examined ;   but  the  anterior  margin  of  the  head, 

bearing  four  pointed  cirri,  was  compared  by  me  to  the  upper 

margin  of  a  suctorial  mouth.     If  the  creature  was  of  Marsipo- 

rauch  affinity,  and  many  points  in  its  configuration  were 

llighly  suggestive  of  that  idea,  evidence  as  to  the  condition 

I  of  the  nasal  oi^n  would  have  been  of  the  utmost  importance; 

but  no  evidence  on  this  point  was  forthcoming. 

What  the  new  facts  are  will  now  be  seen. 

Among  my  new  specimens,  the  most  remarkable  head  is 

that  represented  in  PI.  IX.,  Fig.  1,  maguified  five  diameters. 

It  will  here  be  seen  that  the  part  which  I  represented  in  my 

former  figures  as  the  anterior  margin  of  the  head  with  four 

cirri,  two  outer  and  longer,  two  inner  and  shorter,  and  which 

I  compared  to  the  upper  margin  of  a  suctorial  month,  is  in 

■  reality  the  lower  or  ventral  lip  of  a  median  depression  or 

^Kopeuing,  which  is  fringed  with  cirri  all  round.     This  opening 

^Mppears  transversely  oval,  though  it  may  have  been  so  com- 

H'pressed  from  an  originally  round  sliape.     Along  its  ventral 

Kvargin  are  seen  four  cirri  {v.e.),  while  the  upper  margin 

FabowB  five  {d.c.),  one  of  which  is  median.     But  there  are  in 

addition  two  other  and  longer  cirri  {l.e.).  which  seem  to  arise 

within  the  rim  of  the  opening  on  each  side,  not  from  its 

margin  as  the  others  do ;  and  these  are  evidently  the  two 

longer  and  external  cirri  shown  in  my  previous  figures,  as 

well  as  in  the  figures  given  by  Smith  AVoodward  and  Dawson 

(4,  fig.  1;   6,  fig.,  p.  285J. 

i'ig.  2  represents  a  head  in  a  similar  state  of  preservation. 
Hit  the  inner  cirri  of  the  ventral  margin  of  the  opening  are 
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broken  away,  while  those  of  the  upper  margin  are  well  si 
In  Fig.  3  we  have  a  head  in  which,  though  the  general  font 
and  position  of  the  cirri  are  indicated,  their  preservation  u 
fitill  more  imperfect,  those  attached  to  the  dorsal  part  of  thi 
margin  having  only  their  extremities  exhibited.  Again,  ii 
Fig.  4  we  have  the  anterior  part  of  another  head,  in  whicli 
though  the  dorsal  rim  of  the  opening  remaim,  the  ventre 
one  is  broken  through  in  the  nuddle,  and  only  scant  trace 
of  the  cirri  remain. 

It  is  now  clear  that  the  specimens  formerly  describt^l  am 
figured  by  me  were  imperfect,  and  that  they  for  the  mos 
part  showed  merely  the  ventral  margin  of  this  medial 
ring  (5,  PL  I.,  Figs.  2,  4,  and  5).  And  this  explain 
things  which,  in  the  specimens  then  before  me,  I  was  quit 
unable  to  understand — how,  for  instance,  in  Fig.  2  of  the  las 
quoted  plate,  the  apparent  anterior  margin  ia  slightly  convej 
whereas,  had  it  been  the  upper  margin  of  a  nu/ulk,  a»  I  sap 
posed,  it  ought  to  have  been  concave.  On  the  other  baud,  i 
the  specimen  represented  in  Fig.  1  of  the  same  plate,  it  is  th 
upper  margin  of  the  opening  which  remains,  the  lower  bavin 
become  quite  obscured  by  crushing  and  weathering;  aiii 
herein  is  found  tlie  explanation  of  the  circumstance  that  tb 
anterior  margin  of  the  head  in  this  case  projects  farthe 
forward  than  in  the  others. 

What  is  the  nature  of  this  aperture,  with  its  strange  fring 
of  cirri  ?  It  cannot  be  a  sucker  like  that  of  the  larval  Lejn 
dosteus,  which  ia  a  mere  superficial  disk,  having  its  adhestv 
papilla;  composed  of  epithelial  cells,'  iind  which  has  n 
resemblance  at  all  to  the  part  of  Pal<c-osp07id!/lm  unde 
discussion,  save  its  position  on  the  front  of  the  head.  Th 
more  obvious  comparison — and  that  which  is  in  harmon 
with  the  rest  of  the  structure  of  our  fossil — is  that  with  th 
single  nasal  opening  of  Mijinne  or  Pctromijzon.  And  if  thi 
view  be  the  right  one,  then  Palwospondi/lus  is  monorhinal,  an 
ia  a  Marsipo  branch. 

Here,  however,  it  must  be  remembered  that  both  in  tfa 

Hag  and  in  the  Lamprey  the  nasal  canal  is  continued  pat 

the   olfactory  organ,  and,  passing  through   the   basicranu 

>  lidrour  and  Purker,  I'bil  TrkiiH.,  I8B2,  psrt  ii.,  p.  3S6. 
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foDtanelle,  comes  into  relation  with  the  pharynx,  into  which 
it  actually  opens  in  the  fonner,  while  in  the  latter  it 
ends  in  a  blind  sac.  But  as  there  is  no  basicmnial 
fontanelle  in  Palmospoiidyhis,  there  could  have  been  no 
posterior  nasal  canal ;  so  that  if  we  are  dealing  with  & 
Marsipobranch,  we  have  here  a  condition  which  is  either 
more  archaic  or  more  specialised  than  that  in  the  modern 
representatives  of  the  group,  according  as  in  this  particular 
we  consider  Myxint  or  Petrom^zon  to  be  the  more  primitive,^ 

Behind  the  median  cirrated  opening,  the  anterior  or 
traheculo-palatine  moiety  of  the  cranium  {t.p.)  is  almost 
invariably  so  eroded  or  broken  through  that  the  appearances 
presented  would  scarcely  be  readable  without  the  tolerably 
perfect  specimen  represented  in  my  former  paper  (5,  PI.  I., 
Fig.  2),  and  refigured,  more  highly  magnified,  in  the  present 
PI.  IX„  Fig,  5,  Here  and  in  the  restored  drawing  (Fig.  8)  it 
vill  be  seen  that  the  surface  external  to  the  median  longi- 
tudinal groove  is  divided  by  a  line  passing  obliquely  back- 
wards and  inwards  from  the  external  angle,  and  marking  off 
ft  email  lobe  (a.),  which  can  also  constantly  be  recognised  in 
eroded  specimens  (Figs,  2,  3).-  In  front  of  this  line  the 
■nrface  shows  two  depressions  like  fenestras  (p.,  c),  but  perhaps 
aot  completely  perforated,  each  of  a  somewhat  triangular 
riiape,  the  apices  of  the  two  couverging  outwards  towards  the 
lextemal  angle,  their  rounded  bases  directed  inwards.  The 
'division  between  these  two  apparent  fenestrie  also  constantly 
.^peare  in  eroded  beads,  as  a  bar  directed  obliquely  forwards 
«nd  inwards,  as  is  seen  in  PL  IX.,  Figs.  1,  2,  and  4. 

The  bottom  of  the  median  groove  (intertrabecular  space)  is 
»ot  perforated,  but  solid,  and  is  seen  isolated,  as  an  antero- 
posterior median  bar,  in  Figs.  1,  2,  and  3,  the  raised  edges 
(trabecule)  being  gone.     But  in  Fig.  4  it  is  itself  gone,  while 

'  If  the  naaal  opening  uid  canal  of  Myrine  represent  the  primitive  velle- 

Itnta  mouth,  >s  is  maintained  by  Beard  (AnaC.  Anzeigpr,    tS8S,   So.   1, 

16-34),  thsti  of  canne  the  condition  in  that  genua  in  mora  pritoitiTe  than 

AtromvMn,  and  in  both  than  in  Falao/jimdi/lua.     But  morphologiBta  do 

to  be  agreed  aa  to  vbich  of  the  two  recent  Marupobraucb  typiM  is 

archaic     (See  Howes,  8,  pp.  187,  138.) 

*  It  may  he  fancy,  but  I  cannot  help  in  m;  mind  comparing  thtt  loba 

with  tliB  "BQrli[orm"or  "epibyal"  vlemeDt  of  theakoU  of  ths  Lampr^. 
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remains  of  the  trabeciilie  are  seen  as  a  thin  black  streak  m 
each  side. 

I  have  never,  even  to  this  day,  seen  the  doraal  snrface  of 
theheadof  P«/tro8piWyMs,'  bat  to  judge  from  sundry  partial 
impressions,  it  is  clear  that  in  this  anterior  or  trabecnli>- 
palatine  portion  a  median  or  cranial  part  waa  marked  off 
from  the  palatine  by  a  ridge  on  each  side,  and  that  this  cranial 
part  was,  behind  the  nasal  ring,  widely  open  above,  aa  in  the 
Lamprey.  The  lateral  or  palatal  fenestrated  portion  was 
distinctly  concave  above,  and  here  the  eye  must  pretty 
certainly  have  been  placed. 

I  have  scarcely  anything  to  add  regarding  the  posterior 
part  of  the  skull,  which  is  presumably  composed  of  the 
combined  parachordals  and  ear  capsules.  Constantly,  how- 
ever, in  eroded  heads,  among  its  remains  may  be  distinguished 
two  oblong  pieces  converging  forwards  at  an  angle  near  the 
junction  of  the  anterior  and  posterior  parts  of  the  cranium, 
as  is  seen  in  Figs.  1  and  2.  No  indication  of  snch  a  con- 
figuration can,  however,  be  seen  in  the  head  shown  in  Fig.  5, 
where  the  surface  seems  remarkably  entire  and  uninjured. 

With  regard  to  the  problematical  pieces  x,  their  morpho- 
logical signification  seems  as  obscure  as  before.  They  could 
not  have  been  external  plates,  at  all  events,  and  maj  possibly 
be  a  remnant  of  an  internal  branchial  support. 

Nothing  new  can  be  said  of  the  rest  of  the  skeleton  as  far 
as  the  tail-fin ;  but  here  a  previonsly  unobserved  fact  of  con- 
siderable importance  must  be  noted.  The  rods  aapporting 
this  fin  I  have  considered  as  neural  and  haemal  spines,  as  they 
are  apparently  continuous  with  the  neural  and  haemal  arches, 
but  it  turns  out  that  in  none  of  my  previous  specimens  were 
their  extremities  complete.  A  specimen,  which  I  obtained  last 
autumn  from  Mr  Donald  Calder  of  Thurso,  shows  that  these 
rods  or  spines  were  considerably  longer  than  they  had  been 
represented  in  any  of  my  figures,  and  consequently  that  the 
fin  was  so  much  deeper.  But  a  point  of  greater  importance 
than  then-  length,  is  the  fact  that  at  least  the  neural  spines 
are  seen  to  dichotomise  twice,  just  as  in  the  case  of  the  caudal 
spinous  processes,  the  so-called  fin-rays  of  the  Lamprey.  In 
Fig.  6  I  have  represented  a  portion  of  the  caudal  extremity 
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of  this  specimen,  magnified  thirteen  diameters.  The  d 
.eatiatioQ  of  the  vertebral  centra  and  arches  is  in  this  cat 
obscure,  but  the  spinous  processes  are  extremely  distinct,  a 
the  dichotomisation  of  those  on  the  neural  side  of  the  axis, 
which  are  also  the  longer,  is  seen  with  the  greatest  ease 
Under  a  low  power  of  the  compound  microscope.  Not  tha  i 
smallest  trace  of  transverse  segmentation  can  he  observed  ii 
.tliese  rods,  or  in  their  dichotomoua  divisions. 


AFFINITIK3. 

In  my  first  notice  of  Palwospondyliis  (1)  I  suggested  the 
idea  of  a  Marsipobrancli  affinity,  an  idea  which,  having  been 
/avourably  received  by  Profasaor  Howes  and  Mr  Smith 
Woodward  (3  and  4),  I  sought  to  develop  still  further  in  my 
second  paper  (5).  And  though  the  examination  of  the  moat 
recently  obtained  material  has  modified  as  well  as  added  to 
our  ideas  on  the  subject,  the  result,  instead  of  weakening 
•the  probability  of  the  alliance  of  Palwospondylua  with  the 
Marsipobranchs,  tends  to  strengthen  it  up  to  what  one  feels 
fempted  to  consider  a  tolerably  close  approximation  to 
,^rtaiaty. 

Sir  J.  W.  Dawson  has,  however,  expressed  himself  in 
&vour  of  a  different  interpretation  of  Palwospoiidylus,  after 
jBH  examination  of  specimens  forwarded  to  him  by  Mr  J, 
^id,  Blairgowrie.  It  must,  however,  be  noted  that  the  work 
(6)  iu  which  he  alludes  to  the  matter  had  been  sent  to  press 
l>efore  he  had  the  opportunity  of  seeing  my  second  paper. 

He  says :  "  It  is  a  little  creature,  an  inch  to  two  inches  in 
length,  destitute  or  nearly  destitute  of  bony  covering,  having 
A  head  which  suggests  the  presfince  of  external  gills,  large 
•yes,  and  even  elongated  nasal  bones.     .     .     .     One  cannot 
look  at  it  without  the  suggestion  occurring  of  some  of  tht  I 
smaller  snake-like   Batrachians   of   the   Carboniferous   and  ] 
Permian  \  and  I  should  not  he  surprised  if  it  should  come  to  J 
Joe  regarded  either  as  a  forerunner  of  the  Batrachians  or  as  a  1 
jffimitive  Tadpole." 

These  observations  are  accompanied  by  a  drawing,  which 
jl  original  as  regards  the  head,  though  evidently  taken  ftom 


l'rocecdin{/8  of  the  lioyal  Physieal  Society. 


318 

a  specimen  in  not  quite  so  good  a  state  of  preservation  as 
eonie  which  it  has  been  my  good  fortune  to  secure ;  the  tail 
ia  copied  from  Smith  Woodward's  figure  in  Natural  Scinut 
(4,  fig.  1).  I  suppose  he  interprets  as  "external  gills"  the 
two  niirrow  post-occipital  plates  {x  in  the  present  figures),  on 
which  he  has  drawn  certain  lines,  as  if  to  indicate  a  sort  of 
tufted  appearance,  which  I  certainly  have  not  observed  in 
any  of  the  numerous  specimens  which  I  have  examined. 
Whatever  may  be  the  morphological  signification  of  these 
plates,  they  cannot  be  external  gills.  It  is  also  difficult  to 
see  where  the  "elongated  nasal  bones"  come  in,  unless  the 
author  thereby  means  the  two  long  external  cirri,  which  are 
given  in  his  figure  in  somewhat  exaggerated  proportiona. 

As  regards  amphibian  afKnities,  Sir  J.  W.  Dawson's  sug- 
gestions give  us  a  rather  wide  range  of  choice  between 
highly  specialised  limbless  Stegoccphali  and  a  "primitive 
Tadpole,"  which  one  would  expect  to  be  a  creature  of  a 
somewhat  more  generalised  type.  As  regards  the  former 
alternative,  I  must  confess  that  I  fail  to  see  any  sort  of 
resemblance  to  Palaospondylus,  except  the  want  of  limbs, 
which  is  a  feature  common  to  many  vertebrates  of  widely 
separated  affinities;  while  as  to  the  latter,  the  primordial 
cranium  of  a  Tadpole  bears  just  the  same  sort  of  resemblance, 
and  no  more,  to  that  of  our  little  Palfeozoic  vertebrate  that  it 
does  to  the  skull  of  Petromyzon,  But  no  amphibian,  adnlt 
or  embryo,  with  which  I  am  aoquainted  shows  a  median 
cirrated  opening,  presumably  a  nose,  in  front  of  the  head. 

On  the  other  hand,  in  support  of  the  Marsipobranch  theory 
we  have  tbe  following  facta : — 

1.  The  skull  is  apparently  formed  of  calcified  cartilage, 
and  devoid  of  discrete  ossifications. 

2.  There  is  a  median  opening  or  ring,  surrounded  with 
cirri,  and  presumably  nasal,  in  the  front  of  the  head. 

Z.  There  are  neither  jaws  nor  limbs. 

4.  The  rays  which  support  tlie  caudal  fin-expansion, 
apparently  springing  from  the  neural  and  htemal  arches,  are 
dichotomised  (at  least  the  neural  ones),  as  are  the  correspond- 
ing rods  in  the  Lamprey, 

But  not  only  are  no  jaws  to  be  found,  but  also  no  traces 
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of  lingual  apparatus.  It  ia  hard  to  imagine  the  absence  of 
the  latter  in  the  living  state,  bo  that  its  elements  were 
probably  composed  of  a  more  perishable  material ;  and  here 
it  may  be  noted  that,  in  the  recent  Maraipobrancha,  two 
kinds  of  cartilage  enter  into  the  formation  of  the  cranio- 
facial apparatus,  of  which  one  is  considerably  harder  and 
more  solid  than  the  other.^  In  Myxine.  the  hard  cartilage 
prevails  in  the  cranium,  while  the  soft  variety  enters  largely 
into  the  structure  of  the  hyo-lingual  parts.  A  similar 
condition  may  have  existed  in  Paltospondylus,  the  bard 
cartilage  becoming,  in  addition,  actually  calcified,  and  in  this 
way  capable  of  preservation  in  a  schist  like  that  of  Achan- 
arras,  while  the  soft  utterly  disappeared. 

The  development,  in  the  sheath  of  the  notochord,  of  ring- 

1  like  calcified  vertebral  centra  is  no  bar  to  the  acceptation  of 

t  the  Marsipobranch  theory.     For  in  this  respect  the  greatest 

I.  differences  exist  in  fishes,  both  recent  and  extinct,  which 

^  undoubtedly  belong  to  the  some  "  subclass."     The  Palteozoic 

I  Elasmobranchs  were  mostly  notocbordal,  so  was  the  Mesozoic 

Syhodus,  so  is  the  recent  Nolidanus,  but  the  Carboniferous 

Chondrenchelys  had  ring-vertebrfe,  and  such  modern  sharks 

as  Lamna,  etc,  have   the  centra  highly-developed,  astero- 

spondylic,   biconcave,   and    calcified.      And    if    the  recent 

Marsipobranchs  are,  as  some  suppose,  degenerate  forms,  there 

is  no  reason  why  a  Palieozoic  representative  of  the  group 

should  not  have  had  differentiated  vertebrte,  and  these,  as 

well  as  the  cranium,  also  calcified.     Here  1  may  refer  the 

reader  to  the  remarks  quoted  from  Messrs  Howes  and  Smith 

Woodward  at  the  commencement  of  my  former  paper  on 

I  I'tOtsospondylua  (5,  pp.  87,  88 ;  8,  pp.  143,  144  ;  4,  p.  599). 

I  have  now  given  the  facts  of  the  structure  of  Palaio- 
I  apoTidylus  so  far  as  the  specimens  before  me  permit,  and  if 
I  my  interpretation  of  the  parts  exhibited  is  correct,  there 
J  seems  no  escape  from  the  conclusion  that  the  little  creature 
I  must  be  classed  as  a  Marsipobranch.  The  subject  is  not  yet, 
I  liowerer,  exhausted;  the  upper  surface  of  the  skull,  for 
[  instance,  remains  to  be  described,  but  again  I  may  express 

K.   Fu-ker,  On  tks  Skeleton  oF  the  Marsiixibmiidi  Fubes— Phil. 
iTniit.,  1S83,  put  ii.,  pp.  373-4&7. 
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the  hope  that  Btill  furthflr  patient  search  in  the  qnanr  S 
iVchaoBnTu  Hill  will  be  rewarded  by  the  tliscover;  of  matoiu 
wbdreby  oar  knowledge  of  the  atnictara  of  PaUcoapond^iu 
will  be  rendered  still  more  complete. 


^ 
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1.  Tlu^tTiux,  R.  H.,  On  the  Powila  (aund  At  AoIiMuma  QtiarT] 

CaithncM,  Ann.  and  Hag.  A'at,  Bitt.  {G),  vol.  vL,  18IH 
p.  485. 

2.  Woodward,  A.  Smith,  Catalogue  of  tk«  Fimil  Fitht*  rn  ti 

UrilUk  Mu»&um,  pt  ii.,  1891,  p.  553.     Raferaaoe  to  it 
.bove. 

3.  Howes,  O.   B,,  Oa  the   Afilnities,    Inter-BelationBhips,  an 

Systontatic  Position  of  the  Ataraipobraachu,  Trant.  Sk 

Soc.  Liverpool,  voL  vl  (1891). 
i.  Woodward,   A.  Smith,  The  Fororimnera  of  the  Buokbonf 

Aaimiii».X'atiiralS<!i(nrf,OatohtT  1892.  pp.  697-699,  fig. 
S.  TiuqtJAiR,  R.  H.,   A  fui-Uier  Deecription  of  PakNMpomdyh 

Gunni,    Proc    Rny.    Phyi.    Soe.    Xdin.,   vol.    xu.,   pt  ; 

ISO.?.  p|i.  S7-94,  PI.  T.     Reviewed  by  Mr  Smith  Woodwai 

ill  jV<d.  Science,  August  l^d'i,  p.  i2S,  mad  ia  Geol.  Mag.  (3 

vol.  jt.,  p.  471. 
G.  Dawson,  J.  W.,  Sali^rU  PninU  in  the  Scince  of  tie  Karl 

London,  1893,  pp  285,  2tj6.     With  a.  figure. 

KXPLANATIOS  OF   PlATE   IX. 

Thn  letteriDg  ia  umform  tfaroiigbout  ill  the  iignrei.  t.p,,  anUrior 
tr>becalo-]ialstin(i  ]>art  ot  the  I'rsuiuin ;  p.a.,  postiirinr  or  paracburdnl  pu 
n.,  lobe  divided  oir  from  the  ant^rier  jiart;  b.,  Rnterior  depresaioa  or  fpnatt 
r.i  poatorior  depreMion  or  fenestin;  n.,  mwl  ring;  r.c,  cirri  of  the  venti 
margin  of  the  ring;  I.e.,  long  lateral  cirri ;  if.c,  oirri  of  the  dorsal  luarxi 
v.,  vertebral  uentra;  x.,  poet-occipital  plates. 

Fig.  1.  Head  of  PaliroapviulDtua  Gunni,  aeen  from  tlie  vential  aspect,  a 
■howing  the  pre.tuiiied  na^al  ring  nitli  iti  cirri.  The  rest  of  the  craniiun 
eroded.     Ma^^ified  fire  diaioetrrt. 

Fig.  a.  Another  bead ;  the  two  inner  cirri  ot  the  Tetitrat  part  of  the  rli 
loet;  the  rest  of  Ibe  cranium  eroded.  Klagaificd  six  diaiaetera.  The  enti 
epeoimen  rcpresenlcd  of  tbe  natural  »iie  in  Fig.  7. 

Pig.  3.  Auather  brad  still  more  eroJud.  hot  the  position  of  the  nu 
oiwning  iiidicnted  by  the  remaiii*  of  tbe  cirri  around  it.     Magnified  i 
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'  Tig.  4.  Anterior  part  of  another  head,  magnified  six  diametwt.  The 
dorsal  margin  of  the  naaal  ring  with  stamps  of  cirri  is  seen,  hat  the  Tentral 
margin  is  broken  through  in  the  middle. 

Fig.  5.  A  head  figared  in  my  former  paper  (5,  PI.  I.,  Fig.  2),  hnt  here 
magnified  up  to  eeren  diameters.  Only  the  Tentral  margin  of  the  nasal  ring 
is  seen,  with  obscure  traces  of  cirri  externally  on  each  side.  In  this  specimen 
the  surface  of  the  skull  is  wonderfully  entire  and  uneroded,  but  it  seems  just 
a  little  frayed  along  the  margins. 

Fig.  6.  Part  of  the  tail  of  the  specimen,  the  anterior  part  of  whose  head  is 
represented  in  fig.  4,  to  show  tbe  dichotomisation  of  the  neural  spinous 
prooessea.    Magnified  thirteen  diameters. 

Fig.  7.  The  specimen,  natural  size,  whose  head  is  represented  in  Fig.  2. 

Fig.  8.  Restored  outline  of  Palanapondylus  Ounni,  altered  from  the  figure 
previously  given  (5,  p.  90)  in  accordance  with  the  present  state  of  knowledge. 


XXIII.  On  same  Fresh- Water  UrUamostraca  from  the  Island 
of  Mull,  Argyllshire,  collected  by  the  late  Mr  Oeorge 
Brook.  By  Thomas  Scott,  F.L.S.,  Naturalist  to  the 
FisheTy  Board  for  Scotland. 

(Read  17th  Jaimary  1894.) 

Daring  the  year  1890  the  late  Mr  George  Brook  visited  a 
number  of  small  fresh-water  lochs  in  the  island  of  Mull, 
when  several  gatherings  of  invertebrates — chiefly  Ento- 
moBtraca — were  collected  and  preserved.  I  happened  to 
meet  Mr  Brook  on  one  or  two  occasions  afterwards,  when  he 
spoke  of  the  collections  he  had  made,  and  offered  to  hand 
them  over  to  me  for  examination  if  I  would  arrange  to  send 
for  them.  Having  at  the  time  a  good  deal  of  other  work  on 
handy  I  delayed  doing  so  till  there  was  some  prospect  of  my 
being  able  to  examine  and  describe  them.  Owing  to  the 
lamented  death  of  Mr  Brook  last  year,  I  had  given  up  all 
thought  of  the  collections,  but  a  few  months  ago  Mr  Binnie 
— Mr  Brook's  assistant — informed  me  that  they  were  still 
intact,  and  that  I  could  have  them ;  and  thia  explains  how  I 
have  been  able  to  prepare  the  following  report. 

The  collections  having  been  carefully  worked  up,  the 
report  I  now  propose  to  lay  before  the  Royal  Physical 
Society  contains  a  record  of  the  results  obtained.  I  have 
the   more    confidence    in   submitting    this  communication. 
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because  Mr  Brook  was,  for  several  years,  a  respected  FeUo' 
of  this  Society,  taking  much  interest  in  its  welfare,  am 
alao,  because  the  coUectioos  are  fairly  interesting  in  t}ien 
selves,  and  add  considerably  to  our  knowledge  of  the  di 
tribution  of  the  frosli-water  Entomustraca  of  Scotland. 

The  colluctions,  containtKl  in  twelve  bottles,  repn 
senting  an  eiiuul  uumber  of  separate  gatherings,  wei 
from  the  following  lochs : — "  Swiss  Loch,"  "  Loch  Piag 
"Sheep  Loch,"  "American  Loch,"  "Loch  Airdeglail 
"Middle  Loch,"  and  "Loch  Squabain."  The  names  of  tl 
three  locha  —  the  "Swiss  Loch,"  "Sheep  Loch,"  at 
"  American  Loch," — are  probably  the  local  names  for  son 
small  tarns  in  the  neighbourhood  of  Loch  Uisg,  for  tl 
names  do  not  occur  on  the  one-inch  Ordnance  Survey  nu 
of  the  island  of  Mull,  but  I  think  there  can  be  no  doubt 
their  being  situated  in  the  vicinity  of  Loch  Uisg,  from  tl 
circumstance  that  all  four  were  visited  on  the  same  day,  vi 
the  2(]tb  February  1890 ;  Loch  Uisg  is,  on  the  other  hand, 
well  known,  although  comparatively  small,  fresh-water  Io< 
between  the  head  of  Ijoch  Buy  and  Loch  Spelve — two  of  tl 
sea-lochs  of  Mull.  Tlie  positions  of  the  various  lochs  a 
more  particularly  referred  to  in  the  sequel.  With  the 
preliminary  remarks  I  now  proceed  to  notice  each  of  the  loci 
separately,  and  in  the  order  in  which  they  are  enumerated. 

1.  The  "Swiss  Loch." 

As  already  pointed  out,  I  have  not  been  able  to  ascerta 
the  position  of  this  loch,  but  it  very  probably  occurs  som 
where  in  the  vicinity  of  Loch  Uisg.  It  was  visited  on  tl 
26th  of  February  1890,  and  the  only  material  collected  the 
was  a  shore  gathering,  containing  very  few  organisms.  Tl 
only  Entomostraca  obtained  were  the  following  two  speci 
of  Copepoda ; — 

Diaptonws  gracilis,  G.  0.  Sstb  ;  few. 

Cyclope  gerrulalut,  Fischer;  few. 

Both  of  these  are  generally  distributed  throughout  tl 
British  Islands. 
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2.  Loch  Uisg. 

Loch  Uisg  is  a  little  over  one  and  a  half  miles  in  length, 
bj  about  a  quarter  of  a  mile  in  breadth.  It  is  situated  almost 
midway  between  the  south-west  end  of  Loch  Spelve  and  the 
head  of  Loch  Buy,  in  a  narrow  valley  that  extends  between 
these  two  sea-lochs.  The  material  from  Loch  Uisg  consisted 
of  a  tow-net  gathering  from  a  depth  of  four  fathoms,  collected 
on  the  26th  February  1890.  The  only  Entomostraca  obtained 
in  this  gathering  were  a  few  specimens  of 

Diaptamua  graeiHsy  G.  0.  Sara. 

3.  "Shkep  Loch." 

The  "  Sheep  Loch  "  is  probably  a  small  loch  or  tarn  in  the 
neighbourhood  of  Loch  Uisg.  (On  the  hiUs  towards  the 
west  end  of  Loch  Uisg,  and  about  half  a  mile  to  the  south  of 
it,  there  is  a  small  lochan  called  **  Lochan  nan  Caorach,"  or 
(?)  the  Loch  of  the  Sheep.)  The  material  from  the  ''  Sheep 
Loch  "  was  collected  on  the  same  date  as  the  other  two,  and 
consisted  of  a  shore  gathering.  Entomostraca,  though  com- 
paratively scarce,  were  more  numerous  and  better  represented 
than  in  the  two  previously  described;  they  comprised  the 
following  species : — 

Diaptomus  graeUUj  G.  0.  Sars. 
Cyelopi  eerrtUahu,  Fischer. 
Bosmina  longiroBtria  (MUller). 

4.  Thb  "American  Loch." 

This  loch  is  also  probably  situated  in  the  vicinity  of  Loch 
Uisg.  The  material  from  it  was  collected  on  the  same  date 
as  that  from  Loch  Uisg,  and  consisted  of  a  shore  gathering. 
Three  species  of  fresh-water  Entomostraca  were  obtained, 
and  are  as  follow : — 

DicypiomuM  graciliB^  G.  O.  San. 
Cyclops  str&nuuSf  Fischer. 
Bomnina  longirostris  (MUller). 

A  specimen  of  SciUdlidivm  viride,  a  littoral  marine  species, 
was  obtained  in  this  material,  but  it  had  probably  been 
accidentally  introduced. 
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PfVftJutg,  ^/  tlu  Soyai  Phyneal  Sacittg. 

S.  liXUl   AlKDEULAtS. 

TIm  Xjnam  Water,  in  aa  oplud  vxUer  near  iu  source, 

narth-wHt  of  Cieacb  Bbeiiui,  (urm*  a  nuuber  of  ejcpaosioB! 

Ar'kidM' that  extend  northwud  for  osarly  two  miles  tnt 

I  at  Ina  ooDtinaova  and  alightljr  carved  line.     Tht 

I  and  Urgest  of  tbese  expati.-(ti>ofl  is  called  Locli 

Aiideglaia    of    Aidglaah.    the    nortliuuKt    is    called   Locli 

Sqnabain  ok  Scaban,  and  between  these  are  two  other  and 

•naUer  locbaiu.     Loch  AirdegUis  was  vtsit«d  on  the  19Ui 

of  March   19W,  when  two  collections  were   made, — one  i 

than  gathering,   the  other  a  sarface  low-nettiug.     In  th( 

former  the  following  speciea  were  obtained : — 

Dinfitantu*  graeiiit,  Q.  O.  Sara. 

Cyfloft  aemtlalu*,  Fbober. 

Sotniima  Imv/irottrU  {Miill«r). 

Suryeerctu  UmetUUtu  (MilUer). 

In  the  aiirfacfl  tow-netting  only  three  species  were  obtained 

bat  individuaU  were  more  plentiful  than  in  the  shore  gather 

in<^.     The  species  were  aa  follow: — 

DiaplM.n.,  ■jracilii,  G.  0.  Sars. 

a  longiroilrii  (Sliiller). 
Da}>hH>:lht  brackyurei  (Litvin). 

tj.  TiiE  "Middle  Locn." 
Though  I  have  been  unable  to  find  any  loch  culled  th 
"  Middle  Loch"  on  the  Onioance  Survey  map  of  the  ialan 
of  MuU,  there  is  every  probability  that  the  name  is  appUe 
to  one  of  the  two  small  sheets  of  water  or  expansions  of  th 
Lussa  River,  situated  between  tlie  loch  last  described,  viz 
Loch  Airdegtais  and  I^cti  Squabain,  for  t!ie  reason  thai  a 
three  lakes  were  visited  on  the  same  day,  viz.,  on  19t 
March,  while  at  a  later  date — viz.,  4th  July — the  "Middl 
Loch"  and  Loch  Squabain  were  again  visited  on  the  sam 
day.  The  material  from  the  Middle  Loch  consisted  of  thre 
collections — (1)  a  shore  gatliering,  got  on  the  19th  of  March 
(2)  a  surface  and  an  uudcr-surface  tow- net  gathering,  coUeetei 
on  the  4th  of  July  1390,  In  the  shore  gathering  made  ii 
IMarcli  the  following  species  were  obtained  : — 
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Diapiomtu  gradUs^  G.  O.  Sarg. 
Cydopa  viridis  (Jurine). 
Cydopa  aerruteUuSy  Fischer. 
Bosmina  longirostris  (Miiller). 
Alona  quadrangutaris  (Miiller). 
Acroperus  harpm^  Baird. 

The  surface  tow-net  gathering  of  4th  of  July  contained  a 
large  number  of  Entomostraca,  especially  of  Gladocera.  The 
following  are  the  species  then  obtained : — 

DiaptomtM  ffracMs,  G.  O.  Sars. 
Cyclops  viridis  (Jurine). 
Cyclops  serrulaiuSt  Fischer. 
Sida  crystaUina  (Miiller). 
Daphnella  brachyura  (Li^vin). 
Ccriodaphnia  rettcukUa  (Jurine). 
Bosmina  longirostris  (Miiller). 
Eurycercus  lamellaku  (Miiller). 
Chydorus  globostM,  Baird. 
Polyphemus  pedicuhts  (Linn^), 
Byihoirephes  Ungimanus^  Leydig, 

In  the  under-surface  tow-net  gathering,  collected  on  the 
same  date  as  the  last,  the  following  species  were  obtained : — 

Diaptomus  gracilis^  G.  O.  Sars. 
DaphneUa  brachyura  (Li^vin). 
Bosmina  longirostris  (Miiller). 
Acroperus  harpm,  Baird. 
Polyphemus  pediculus  (linn^). 
Byihotrepkes  longimmnus,  Leydig« 


7.  Loch  Squabain  (or  Scuban). 

Loch  Squabain,  as  already  described,  is  the  northernmost 
of  the  group  of  small  lochs  near  the  source  of  the  river 
Lussa^  and  was  visited  on  the  19th  of  March,  and  again  on 
the  4th  of  July  1890.  On  the  former  date  a  shore  gathering 
was  collected,  and  on  the  latter  visit  a  surface  and  an  under- 
8«rfaoe  gathering  were  got.  Six  species  were  obtained  in 
the  shoTO  gathering,  the  names  of  which  are  as  follow : — 


Pneadntgu  o/ tig  Sofmi  Pigaitml  Sixulg. 


<Vhy  mmlwlmd,  ghat  ir. 

lUmmum  faijwrBi^M  (Mvlli^ 
Aenpaiu  Mmr/m,  BiML 

Atom*  quaA-nimUi  U  (Holler). 
Ihe  mr&oe  tow-net   gfttbering  collected    on   4U)    Jn^ 
was    rich     in     Cladocenu       The     foQowing   species    wen 
obtftined: — 

Di/tptomiu  grtieiiU,  O.  O.  S*n. 

Cge/opt  tijfttatti*  (trpe),  Koeh. 

Cj/ei«jM  viridi*  (Jvriae). 

SiJa  erytaOitta  (Mfiller). 

ttajiK-nrlla  broekytira  (Li^^vin). 

AxTMuiM  toit^rtmria  (HUII«r). 

Kurytfreu*  laauUtitwi  (Hflller). 

Acrvptm*  Karpa,  Bsird. 

Vamptoetrctu  mofroMnu  (Unllor); 

ii/oti0;>Mi  alonffota,  O.  O.  Swa. 

dl^ona  ftux/ran^tarM  (Hollar). 

Pernrm.lh.T  Irun^ali  (MuUer), 

Chyd<jru»  yfciw*iw,  Baird. 

Polyphemut  pedicaltu  (Linn^. 

Bythotrej'htt  lonyinmntu,  Leydig, 
The  under-aurface  tow-net  gatheriDg  was  from  a  depth  o 
one   fathom,   and   was  collected  on  the  same  date  as  tlit 
surface   gathering.      Twelve  species  were  obtaiiied  in  thi 
gathering,  the  names  of  which  are  as  follow  : — 

Cyprii  reticulata. 

Diaptofiate  gracilit,  G.  O.  Sara. 

Cyclopg  viridU  (Jnrine), 

Cydop»  gerritlatua,  Fischer. 

Sida  cry^talHna  (MuUer). 

Daphne/la  brachyura  (Lii'vin), 

Itosmirta  longiroglria  (MilUer). 

Ilyocryptita  aordidus  (Li^vin). 

Alonopgi«  elongala,  O.  O.  Sara. 

Surycercus  lamellatua  (MuUer). 

Chydorus  ijlohoBua,  Baird. 

Polyphfinm  pedieulut  (Linni). 


r 
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Table  I. 

A  elamfied  IaA  of  the  Speaet  recorded  in  the  preceding  Notes, 
vnth  their  ditXrOnUion  in  the  various  Locha  degcrihed.  In 
the  Table,  ~  signifies  absent,  r.-mre,  f.=feio,  it.^fre- 
qiittU,  a.— common. 
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1  viridia  (Juriue}. 
s  temiatua,  Fucber,  . 

OLADOCIBA. 
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j>a  UmgirviMt  (Hiiller).      . 

truM  harpa,  Bainl,       . 

taamu  ,aacrourm  (MiillM), 
oni  elimgata,  Q.  0.  San,     . 
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Remarks  on  the  Disteibcttion  op  some  of  the  barer 
Species  recorded  in  these  Notes. 


OSTRACODA. 
Cypris  reticulata,  Zaddach. 

This  waB  the  oiAj  Ostracod  obaerred  in  the  material  from 
the  Mull  locha;  its  distribution  in  Scotland  is  limited  to 
VOL.  XII,  X 
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coniiiiiratively  few  places,  and  these  are  chiefly  in  the  soofl 
and  weat.  The  preseal  rvoord  is  an  oxleQsion  of  tbe  ili; 
tribution  of  Cypria  reticulata  northward  on  the  wksI  Hide  i 
Scotland  ;  ou  the  east  side  we  have  a  record  uf  iba  occunoH 
at  Loch  Achnacloich,  near  Tnvcrgordon,  Itosa-shire.  j 

UOl'Kl'ODA. 

Tfau  Co|)upoda  recorOiid  in  this  report,  with,  perhaps,  oi 
cxcoptiou,  bi;lon<;  to  ipecics  that  are  more  or  less  general! 
■listributed  thruu<jIioiit  Scotland.  Cydopa  strenuua  is  muc 
Icaa  common  than  tho  others,  iind  its  occurrence  in  the  Mu 
lochs  ia  of  inlereat.  as  being  an  exlenaion  of  its  distribntioas 
tlitt  West  Coast. 


CLA-DOCERA. 


a 


Sufa  cryflaXlinn  (Muller). 

This  18  a  large  and  apimrently  a  local  species  in  Scotlan 
I  have  records  of  it  from  only  two  other  places,  vix.,  Greeni 
Loch,  near  Rothesay,  Island  of  Bute,  and  Raith  X^c,  ne: 
Kirkcaldy,  Fifushin?,  in  both  of  whiuh  it  is  moderato 
coinuioii. 

DiiphneUa  hraehijiira  (Lii'vin). 

This  specita  ia  consideriilily  smaller,  and  is  perhaps  mo 
generally  distriy)uted  than   the  last,  and,  Hko  it,  seems 
prefer  the  shelter  of  aquatic  plants  rather  than   the  opt 
water, 

Cei'ioiliipkHin  reliculala  (Jurine). 

The  distribution  of  Ceriodajihnia  reticulata  appears  to  ' 
local,  but  the  species  may  be  a  common  one  where  it  do 
occur.  It  wag  very  common  in  Loch  Strathbeg,  Aberdee 
shire,  in  September  1890. 

Camptoccrms  macrourus  (Muller). 

This  also  appears  to  be  one  of  the  less  common  species 
Scottish  Cladocera.  I  have  met  with  it  in  material  fro 
only  two  other  locilitics  in  Scotland,  viz.,  Caatle  Loc 
Loehmaben  ;  and  Loch  Moror,  Inverness-shire. 
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Chydorus  gldbasus^  Baird. 

There  are  very  few  Scottish  records  for  this  fine  species, 
and  they  are  all  from  the  west  side ;  the  localities  to  which 
these  records  refer  are  Paisley  Canal  (Robertson  and  T. 
Scott) ;  the  Hebrides  (Rev.  A.  M.  Norman) ;  Lismore  Island, 
Argyllshire  (T.  Scott). 

Bythotrephes  longirnanus,  Leydig. 

This  curious  Crustacean,  with  its  enormously  long  post- 
abdominal  spine,  would  seem  to  be  widely,  if  not  generally, 
distributed  in  Scotland.  I  have  obtained  it  in  Loch  Leven, 
Kinross-shire,  and  in  Loch  Ness  and  Loch  Morar,  Inverness- 
shire.  Its  occurrence  in  the  Mull  lochs  is  a  further  extension 
of  its  distribution  on  the  West  Coast. 


XXIV.  The  Pengmns  of  Erebus  and  Terror  Oulf.     By  C.  W. 

Donald,  M.B.,  CM. 

(Read  2l8t  February  1894.) 

During  the  late  Antarctic  expedition  by  the  Dundee 
whalers,  we  met  with  four  species  of  penguins  in  the  neigh- 
bourhood of  Erebus  and  Terror  Gulf,  viz., — (1)  The  Emperor, 
Apienodytes  Fosteri  (G.  R.  Gray);  (2)  Pygoseelis  Adelias 
(Hombron  and  Jacquinot),  and  Dasyrhamphus  fferculis 
(Finsch) ;  (3)  Pygoseelis  Antareiica  (Forst.) ;  and  (4)  The 
Johnnie  or  WldtQ-headedFeugain, Pygoseelis taeniata  (Peale). 

The  Emperor  penguin  we  saw  swimming  on  one  or  two 
occasions  in  lat.  63""  S.  Several  were  again  seen  on  ice-floes 
to  the  south  of  64'',  and  again  in  the  north  of  the  Erebus  and 
Terror  Gulf,  directing  the  motions  of  schools  of  smaller 
penguins. 

Dr  Sclater,  in  speaking  of  this  bird,^  says  that  it  has  been 
met  with  on  three  previous  occasions :  by  Cook  in  1774-75, 
by  Ross  in  1840-43,  and  by  the  United  States  Exploring 
Expedition  in  1840.  Weddell  and  others  must,  of  course, 
have  seen  it,  but  brought  no  specimens  home,  and  could  not 
distinguish  it  from  its  near  ally,  the  King  Penguin. 

1  Ibis,  July  1888. 
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In  188S  tea  specimens  only  were  kaown  of  as  existl^ 
museums — seven  in  this  coaatry,  two  in  Gennany,  ftiidt 
in  thu  United  States. 

Sckter  gives  as  ila  antbenlicatad  ruige  Victoria.  Adi 
and  Wilkes'  Lauds,  and  seems  to  express  some  douU 
to  whulher  it  ever  inhabited  South  Georgia.  He  ti 
describes  the  specific  differences  between  this  bird  and 
King  Penguin,  Aplenodytts  Peananlii,  comparing  them  b 
as  to  external  characters  and  as  to  skeleton,  and  concia 
by  saying,  "  If  the  skeletons  of  the  two  species  were  o 
koown  as  fossils,  they  might  well  have  been  referred 
difTereut  genera."  Several  naturalists — among  tbem  Mi 
Kdwaids — seem  inclined  to  minimise  the  specific  differei 
between  the  two. 

Six  skins  were  brought  home  by  our  expedition,  fivf 
them  in  good  plumage,  the  sixth,  a  youug  one,  in  imperl 
plnmage.  In  addition  to  these,  one  complete  and  one  par 
skeleton  were  obtained. 

The  greet  strength  of  these  birds  can  scarcely  be  oedii 
Mr  Bruce,  of  the  "  Baliena,"  vividly  describes  the  capt^^ 
their  lar^^eat  specimen,  which  they  took  on  board  alive, 
skin  of  which  is  now  in  the  Edinburgh  Museum  of  Scie 
and  Art,  Five  men  attempted  to  hold  the  bird  down  on 
ice,  but  were  quite  incapable  of  doing  so,  and  got  thrc 
about  like  so  many  nine-pins.  Eventually  they  got  i 
leather  belts  strapped  round  him,  and  standing  back,  too 
breath.  So  did  the  penguin,  and  burst  the  belts.  A  st 
rope  was  then  fastened  round  him,  his  legs,  flippers,  and  n 
being  all  tied  together.  In  spite  of  this  he  again  got  k 
in  the  small  boat.  On  being  taken  on  board,  he  nei 
stunned  the  ship's  dog  by  a  blow  with  his  flipper.  The  a 
measures  4  ft.  10  ins.  in  length.  The  bird  itself  weig 
74  lbs.  A  specimen  which  I  had  on  board  the  "  Acti' 
weighed  CO  lbs.,  and  measured  45  ins.  in  vertical  height  a 
would  have  stood  in  the  erect  position.  Its  greatest  circi 
ference  whs  37^  ins.,  and  t)ie  length  from  tip  to  tip  of 
flippers  36i  ins. 

Captain  Larsen,  of  the  s,s,  "  Jasen,"  sealer,  reports  that 
saw  very  large  penguins  in  the  water  and  on  the  ice  in  gi 


^ 
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uumbeifl  about  lat.  64°  S.,  and  between  tbe  meridians  of 
47°  and  49°  W,  The  stomach  of  one  of  the  large  penguins 
which  I  examined  contained  the  following  heterogeneous 
mixture: — Several  beaks  of  very  large  cuttlefish,  a  large 
number  of  schizopodoua  Crustacea,  some  fish  bones,  and  a 
considerable  quantity  of  angular  pebbles. 

Tha  Pifgoseelis  Adelue,  or  Dasi/rhampkvs  Adelia  (H.  and  J.), 
was  by  far  the  most  common  form.  It  was  daily  to  be  seen 
swimming  or  sitting  on  the  ice  in  tens  or  twenties,  or  some* 
times  in  large  schoola  We  had  ample  opportunities  of 
watchiug  the  peculiar  gait  and  attitudes  of  this  bird,  which  he 
ahowa  in  common  with  many  of  his  tribe,  and  which  indeed 
have  often  been  described  before.  Standing  absolutely  erect, 
he  supports  himself  on  the  tripod  of  feet  and  tail.  As  he 
waddles  along,  with  his  feet  as  it  were  tied  together,  and 
trying  to  balance  himself  by  vigorous  movements  of  his 
flippers,  his  tail  cuts  a  deep  furrow  in  the  snow,  broken  at 
intervalB  as  he  half  loses  his  balance  and  sways  forwards: 
hurrying  on,  he  soon  loses  his  balance  altogether,  and  topples 
forward  on  to  his  breast,  in  which  attitude  he  proceeds  at  an 
even  more  rapid  pace,  the  flippers  being  used  alternately  as 
paddles  and  the  feet  pushing  behind — the  tail  in  this  position 
aot  touching  the  snow.  In  the  water  his  modes  of  progres- 
sion are  also  two.  Usually  he  is  seen  to  swim  under  water 
prolonged  dive,  broken  at  intervals  of  about  30  yards 
as  he  rises  for  breath,  leaping  clear  out  of  the  water  to  the 
height  of  perhaps  a  foot,  and  immediately  disappearing  with 
Boarcely  a  ripple,  after  clearing  a  space  of  about  two  or 
two  and  a  half  feet.  Swimming  thus,  the  feet  remain 
motionless,  and  only  the  flippers  are  used  alternately  as 
powerful  paddles.  In  this  way  he  shoots  along  with  great 
rapidity.  The  other  mode  of  swimming  develops  but  a  slow 
pace ;  floating  on  the  surface  like  a  cormorant,  he  swims  i& 
the  ordinary  way  by  means  of  his  webbed  feet,  his  wings 
remaining  idle.  On  leaving  the  water  for  the  ice,  he  shoots 
straight  up  from  below  the  surface,  and  lands  in  an  erect 
position,  looking  for  all  the  world  like  a  jack-in-the-box.  In 
this  way  he  can  jump  on  to  a  piece  of  ice  as  much  as  two 

id  a  half  feet  above  the  water-line. 
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In  1888  ten  specimens  only  were  known  of  as  exia 
museums — seven  in  this  couutry,  two  in  Germany,  and  c 
in  the  United  States. 

Sclater  gives  as  its  authenticated  range  Victoria,  Ada 
and  Wilkes'  Lands,  and  seems  to  express  some  doubt 
to  whether  It  ever  inhabited  South  Georgia,  He  ti 
describes  the  specific  differences  between  this  bird  and  I 
King  Penguin,  Aptenodytes  Pennantii,  comparing  them  b< 
as  to  external  characters  and  as  to  skeleton,  and  coneluc 
by  saying,  "  If  the  skeletons  of  the  two  species  were  oi 
known  as  fossils,  they  might  well  have  been  referred 
different  genera."  Several  naturalists — among  them  Mil 
Edwards — seem  inclined  to  minimise  the  specific  difi'ereni 
between  the  two. 

Six  skins  were  brought  home  by  our  expedition,  five 
them  in  good  plumE^{e,  the  sixth,  a  young  one,  in  imperfi 
plumage.  In  addition  to  these,  one  complete  and  one  part 
skeleton  were  obtained. 

The  great  strength  of  these  birds  can  scarcely  be  credit 
Mr  Bruce,  of  the  "  Balsena,"  vividly  describes  the  capture 
their  largest  specimen,  which  they  took  on  board  alive,  1 
fikin  of  which  is  now  in  the  Edinburgh  Museum  of  Sciei 
and  Art  Five  men  attempted  to  bold  the  bird  down  on  I 
ice,  but  were  quite  incapable  of  doing  so,  and  got  thro 
about  like  so  many  nine-pins.  Eventually  they  got  t 
leather  belts  strapped  round  him,  and  standing  back,  tool 
breath.  So  did  the  penguin,  and  burst  the  belts.  A  st* 
rope  was  then  fastened  round  him,  his  legs,  flippers,  and  rn 
being  all  tied  together.  In  spite  of  this  he  again  got  lo< 
in  the  small  boat  On  being  taken  on  board,  he  nea 
stunned  the  ship's  dog  by  a  blow  with  his  flipper.  The  si 
measures  4  ft  10  ins.  in  length.  The  bird  itself  weigl 
74  lbs.  A  specimen  which  I  had  on  hoard  the  "  Actii 
weighed  60  lbs.,  and  measured  45  ina  in  vertical  height  ac 
would  have  stood  in  the  erect  position.  Its  greatest  circu 
ference  was  37^  ins.,  and  the  length  from  tip  to  tip  of  I 
flippers  36  J  ins. 

Captain  Larsen,  of  the  s.8.  "  Jasen,"  sealer,  reports  that 
saw  very  large  penguins  in  the  water  and  on  the  ice  in  gt' 
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numbers  about  lat.  64°  S„  and  between  the  tneridiana  of 
47"  and  49°  W.  The  stomach  of  one  of  the  large  penguina 
which  I  examined  contained  the  following  heterogeneoua 
mixture: — Several  beaks  of  very  large  cuttlefiBh,  a  large 
number  of  schizopodous  Crustacea,  some  fish  bonea,  and  a 
considerable  quantity  of  angidar  pebblea 

Thi  Pygoacdis  Adelue,  or  Zhsi/rhamphus  A lUiite  (H.  and  J.), 
waa  by  far  the  most  common  form.  It  was  daily  to  be  seen 
Bwimming  or  sitting  on  the  ice  in  tens  or  twenties,  or  some- 
times in  large  schools.  We  had  ample  opportunities  of 
watching  the  peculiar  gait  and  attitudes  of  this  bird,  which  ha 
ahows  in  common  with  many  of  liis  tribe,  and  which  indeed 
have  often  been  deacribed  before.  Standing  absolutely  erect, 
he  supports  himself  on  the  tripod  of  feet  and  tail.  As  ha 
waddles  along,  with  his  feet  as  it  were  tied  together,  and 
trying  to  balance  himself  by  vigorous  movements  of  bis 
flippers,  hia  tail  cuts  a  deep  furrow  in  the  snow,  broken  at 
intervals  as  he  half  losea  his  balance  and  aways  forwarda: 
hurrying  on,  he  soon  loses  his  balance  altogether,  and  topples 
forward  on  to  hia  breast,  in  which  attitude  he  proceeds  at  an 
even  more  rapid  pace,  the  flippers  being  used  alternately  as 
paddles  and  the  feet  pushing  behind — the  tail  in  this  position 
not  touching  the  snow.  In  the  water  hia  modes  of  progres- 
sion are  also  two.  Usually  he  is  seen  to  swim  under  watCT 
in  a  prolonged  dive,  broken  at  intervals  of  about  30  yards 
as  he  rises  for  breath,  leaping  clear  out  of  the  water  to  the 
height  of  perhaps  a  foot,  and  immediately  disappearing  with 
scarcely  a  ripple,  after  clearing  a  space  of  about  two  or 
two  and  a  half  feet.  Swimming  thus,  the  feet  remain 
motionless,  and  only  the  flippers  are  used  alternately  aa 
powerful  paddles.  In  this  way  he  shoots  along  with  great 
[  wpidity.  The  other  mode  of  swimming  develops  but  a  alow 
nace ;  floating  on  the  surface  like  a  cormorant,  he  swims  in 
'the  ordinary  way  by  means  of  his  webbed  feet,  hia  wings 
remaining  idle.  On  leaving  the  water  for  the  ice,  he  ahoots 
straight  up  from  below  the  surface,  and  lands  in  an  erect 
position,  looking  for  all  the  world  like  a  jack-in-the-box.  In 
this  way  he  can  jump  on  to  a  piece  of  ice  as  much  as  two 
and  a  half  feet  above  the  water-line. 
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In  Mr  Spry'8  notea  on  the  voyage  of  the  "  ChallengB* 
he  states,  as  the  result  of  an  experiment,  that  a  pei^nin 
perished  on  boing  held  under  water  for  a  apace  of  one 
nud  a  hitif  minutes.*  To  t«st  this  statement  I  repeated  the 
experiment,  and  held  a  penguin  below  the  surface  for  the 
space  of  six  minutes.  At  the  end  of  two  minutes,  among 
other  violent  struggles,  convulsive  pumping  of  the  chest 
occurred,  again  at  the  end  of  four  and  a  half  minutes 
and  again  immediately  before  I  released  the  bird.  Though 
considerably  exhausted,  it  recovered  satisfactorily,  and  «u 
set  at  liberty  half  an  hour  afterwnrds.  To  account  for  tlui 
discrepancy  in  the  two  results,  I  may  say  that  I  carefuUj 
excluded  water  from  the  lungs  by  compressing  the  tiachea 
whereas  in  the  experiment  mentioned  by  Mr  Spry  the  bin; 
was  simply  lowered  below  the  surface  in  a  lobster  creel. 

On  oue  occasion  (January  5th),  in  the  north  of  the  Erehu; 
and  Terror  Gulf,  we  had  the  opportunity  of  seeing  the  birdi 
swimming  in  large  schools  of  from  200  to  300,  the  move 
meuts  of  the  schools  being  controlled  by  a  single  individua 
which  followed  in  the  rear,  and  which  appeared  to  be  o 
larger  size,  though  we  could  not  approach  close  enough  U 
determine  its  character.  When  first  seen,  at  a  distance  o 
about  200  yards,  the  school  nearest  the  ship  were  leaping  oi 
diving  noisily.  On  a  croak  from  the  leader  this  noisy  spw 
instantly  ceased,  nnd  the  whole  school  swam  quietly  alonf 
for  a  short  time.  In  response  to  another  and  sHghtl} 
altered  croak,  the  leaping  and  diving  recommenced.  Oi 
a  third  croak,  the  whole  school  disappeared  in  a  prolonged 
dive.  On  the  evening  of  the  same  day,  we  saw  on  a  piect 
of  ice  about  forty  black-throated  penguins  grouped  roira( 
a  pair  of  large  pengiuns  of  a  different  species,  poesiblj 
identical  wiih  those  that  had  directed  the  schools.  Thi 
sailors  said  it  reminded  them  of  a  marriage  ceremony.  Oni 
of  the  larger  penguins  was  preserved,  and  proves  to  be  at 
Kmperor  in  young  plumaga  Among  the  black -throatei 
penguins  was  one  individual  a  little  smallv^r  than  the  rest 
with  the  back  and  tail  of  a  brown  colour,  and  the  bill  alsi 
brown,  and  apparently  shorter  and  deeper  than  the  othett 

'  The  Cruiw  of  II.M.S.  "Chmlloiigur,"  by  W.  J.  I.  Sprj-,  R.N.,  p.  1 
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This  specimen  was  unfortunately  lost  On  the  same 
piece  of  ice  were  a  Chioms  and  a  seaL  It  was  found  over 
and  over  again^  from  inspection  of  the  seals'  stomachs,  that 
the  penguins  form  the  main  part  of  their  diet ;  but  at  the 
same  time  the  penguins^  while  on  the  ice,  show  no  fear 
of  the  seals,  and  it  is  therefore  probable  that  they  are 
captured  while  in  the  water  or  during  the  night  The  seals 
leave  the  ice  about  seven  in  the  evening  to  feed,  returning 
about  nine  o'clock  in  the  morning  to  bask  during  the  day. 

We  saw  these  black-throated  penguins  as  far  south  as  we 
went,  that  is  about  64^^  and  I  have  no  doubt  they  extended 
much  farther.  Within  30  miles  of  the  land  they  were  fairly 
numerous^  but  at  a  greater  distance  from  shore,  even  in  the 
midst  of  abundant  ice  of  the  same  character,  they  became 
scarce,  and  only  very  few  were  seen  90  miles  from  land.  . 

Pour  penguin  rookeries  were  seen  about  the  south  of 
Joinville  Island.  One  of  these — a  very  laige  one — ^belong- 
ing to  this  species  was  visited.  It  is  situated  on  the  north 
shore  of  what  our  captain  has  called  "  the  Firth  of  Tay."  I 
had  not  the  good  fortune  to  land  upon  this  rookery;  accord-> 
ing  to  the  boat's  crew  who  did  so,  the  birds  were  in  countless 
multitudes.  The  nests  were  crowded  together  in  blocks 
formed  by  pathways  running  nearly  at  right  angles  to  one 
another,  and  the  birds  were  uniformly  of  the  same  species. 
Two  eggs  from  this  rookery  measure  2*5  inches  by  2  inches, 
and  2*6  by  21  inches. 

The  cry  is  seldom  heard,  and  mostly  at  night  or  when  the 
birds  are  disturbed.  It  is  a  short,  rather  harsh  "quangk;" 
among  themselves,  when  undisturbed,  they  make  a  gentle 
crooning  sound.  Their  food  consists  mainly  of  a  rather 
large  red  shrimp-like  crustacean  of  the  genus  Euphanda. 
Their  stomach  frequently  contained  a  number  of  pebbles. 

About  the  second  week  in  February  we  began  to  see, 
between  the  latitudes  of  62^""  and  63^"",  large  flocks  of  a 
white-throated  penguin,  described  as  Dusyrhamphue  Hercidis 
by  Dr  0.  Finsch,^  and  at  the  same  time  the  black-throated 
form  became  much  scarcer,  not  more  than  half  a  dozen  to 
a  dozen  being  seen  during  the  day.      It  certainly  seemed 

*  Proc.  Zool.  Soc.,  1870,  p.  882,  pi.  xxv. 
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n,  of  laz^  floda  of  yon^  Inrds  tuimized  ' 
H  ■nlBiiinnllj  ranmikable,  ret  the  weigbi 
■■  te  In  in  fnovr  of  Uus  ioteipretatioQ, 
igtinst  Um  fxiilwee  of  BmtfrkampJtut  ffemdu  as  an 
dependent  speden.  This  agtees  with  the  obeerration 
Mr  Gn;,  Dr  Oooee,  ud  Count  SalvsdorL 

or  the  /^yanrfu  ^HJarrtMa  (Forst.),  or  Kinged  Peng 
1  onlj'  mw  a  sii^e  ^tecimen,  which  I  obtained  to  the  k 
of  bt  64'  S.,  and  aboat  15  miles  to  the  east  of  Seyi 
Idand ;  but  several  othets  were  seen  by  Mr  Bruce  of 
"Babeoa,"  on  their  6rat  making  the  ice,  in  the  ndnity  of 
Sooth  ShetUods.  A  aaQor  on  board  the  "  Active  "  deacr 
another  ringed  variety  seen  off  Sejmore  Island.  In  addi 
to  the  black  ring  round  the  throat,  it  had  a  white  patch 
the  crown  of  the  head,  and  the  bill  &ud  feet  of  an  ora 
colour — thua  apparently  combiniDg  the  characters  of 
species  with  those  of  the  Pygonxlis  taeniaia.  1  am  in<Ji 
to  doubt  whether  Pygoscelia  Antarctica  should  be  alio' 
specific  rank,  and  would  rather  favour  its  being  regarded 
a  variety  of  Pygoscelii  Adeliv. 

The  Pygoacelia  laeniata  (Peale)  was  seen  in  the  wntei 
several  occasions,  and  was  easily  recognised  by  its  wi 
crown  and  loud  "  quangk,"  much  harsher  and  more  pt 
trating  than  tliat  of  any  of  the  other  forms  met  with, 
January  Otii  I  Inoded  on  a  small  rookery  belonging  to 
MpeoioR,  situatod  at  the  western  extremity  of  Dundee  Isl 
>  called  by  our  captain.     It  was  placed  about  a  sbx 
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throw  from  htgb-water  mfirk,  on  the  top  of  a  horseshoe- 
shaped  hillock,  and  consisted  of  some  forty  nests.  No  paths 
were  seen  to  approach  it  from  the  sea,  nor  could  a  path  well 
have  been  beaten  down  in  the  hai-d  stoney  clay  which 
formed  the  hillock.  Each  nest  was  composed  of  small  stones 
or  clayey  earth  heaped  together  into  the  shape  of  a  small 
conical  mound,  with  a  depression  some  3  inches  deep  in 
the  centre.  This  latter  was  lined  with  feathers  and  down 
from  the  parents,  most  of  which  showed  upon  the  lower 
part  of  their  breasts  a  strip  of  bare  red  skin  from  which  the 
feathers  had  been  pulled.  Rather  more  than  half  the  egga 
were  already  hatched ;  and  in  many  of  the  nests  one  of  the 
two  eggs  was  already  hatched,  while  it  was  still  possible  to 
blow  the  other.  I  did  not  notice  a  difTerence  in  the  size 
of  the  two  eggs,  such  as  is  described  by  Mr  Sharp  in  his 
paper  on  Kerguelen  Land.*  Two  eggs  brought  home  are 
cf  a  chalky  white  colour  with  a  faint  tinge  of  blue,  and 
measure  27  inches  by  22  inches,  being  thus  distinctly  larger 
than  those  of  the  Pygoscdu  Adeline. 

No  crested  penguins  of  any  species  were  seen  by  any 
of  the  Dundee  ships  sontb  of  the  Falklands.  But  Captain 
Larsen  of  the  Norwegian  sealer  "  Jasen  "  saw,  on  the  South 
Orkneys,  a  rookery  of  birds,  which  he  describes  as  being 
intermediate  in  size  between  the  Emperor  and  the  Pygoscdia 
Adeliw,  having  a  yellow  patch  under  each  eye  and  a  red 
BupracUiary  crest  extending  backwards  on  each  side  of  the 
head  to  a  length  of  3  to  4  Inches.  Captain  Larsen  is  an  acute 
and  careful  observer,  and  took  great  interest  in  t)ie  natural 
history  of  the  voyage.  He  had  preserved  two  specimens 
of  this  penguin,  but  both  had  disappeared—having  been 
removed  by  the  crew.  Captain  Larsen  repeated  his  de- 
scription to  me  on  two  occasions  in  identical  terms.  Thia 
description  does  not  tally  with  that  of  any  other  species,  and 
no  crested  form  has,  as  yet,  been  described  as  inhabiting  the 
^  South   Orkneys.     I   am   left  with   the   impression  that  an 
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bur^  during  1803.     By  R.  C.  MosaHAN,  E«q..  F.R^| 
F.Il.Met.Soo.     [Plato  X.] 

(Ri-wl  aut  Pabruiry  MH.) 

During  llie  past  year  no  cbaDjje  has  been  made  in  t 
metliotla  of  observation  or  ia  the  equipment  of  the  fttntioi 
A  "  Fortin  "  staotlanl  bai'oiiiettir  has  been  added  to  the  8U> 
of  instniiuents,'  but  the  values  given  in  the  tables  have  b 
obtained  from  readings  of  the  Kew  marine  barometer  describea  1 
in  laat  year's  report.     New  averages  tor  the  last  I'M  yeort  J 
are  in  process  of  computation,  but  beyond  the  meana  I 
temperature  none  are  &a  yet  completed.     In  order  to  shoi 
the   more   intimate   relation   existing   between  the  varion 
elements  of  climate,  weekly  averages  of  pressure,  tempt 
ture,  rain,  and  sunshine  have  been  calculated,  the  number  4 
days  on  which  east  and  west  winds  respectively  prevailfl 
being  also  given,  north  winds  beii^  referred  to  the  for 
and   south   winds    to    the    latter    direction.      A    table   < 
wtiL-Uly  nieun  ttimi)eratiire  vnriabiiity  has  also  been  added. 
Thuse  values  are  obtained  by  taking  the  mean  temperature 
/mHit^    mm,  _ jjjg^^^  temp.J  diflereuce  from  day  to  day.     For 
example,  the  mean  tonipernture  of  December  15th  was  46'''4, 
and  for  the  day  followiug  IJl^-G ;  the  variability  was  thus  5'-2, 
It  may  be  remarked  that  this  variability  ia  quite  distinct 
from  daily  range,  which  is  greatest  in  spring  and  summer, 
whereas  the  greatest  changes  in  the  mean  temperature  of 
successive   days   take   place   in  winter,  when  the  absolute 
quantity  of  aqueous  vapour  is  at  a  minimum. 

The  thickness  of  the  rainband  in  the  spectrum  of  sunlight 

'  The  following  ors  the  iaatrnments  in  me : — 

J'rcssure. — Stuiiilaril  "Fortiu"  barometer,  Kevr  mftriue  do.,  metcurul 
barograph,  Richnril  barograph. 

Teaip^ralitre. — Max.  anil  min.  thcrmometeni,  black  hiilb  Bolar  radintion 
thermometer,  bright  bult>  terrestrial  radiation  thormometM',  Richard 
tlicriiiograjih. 

Hvmiililij. — Masoii'a  hygrometer,  Richard  hjgrograph, 

Mina-llaHeoKs. — Bohinaon  snemometer,  wind  vane,  sunshine  recorder,  rain 
gauge,  Btonu  raiu  gauge,  raiuband  s|>ectroscopo,  kouiscope  and  stephanome. 
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has  been  observed  three  times  daily  throughout  the  year,  viz., 
at  9  A.M.y  noon,  and  3  ^.M.,  an  extra  observation  being  taken 
at  6  P.M.  when  there  is  sufficient  light.  The  scale  employed 
ranges  from  0  to  6,  the  rainband  being  compared  with  the 
three  lines  B,  b,  and  F,  to  which  values  corresponding  to  1, 
2,  and  3  respectively  have  been  given. 

Bemabks  on  ths  Msteobologt  of  1893. 

Jamiary, — The  month  opened  ¥rith  low  temperatures,  high 
pressure,  and  but  little  sunshine,  less  than  one  hour  being 
recorded  in  the  first  week,  during  which  time  easterly  winds 
prevailed,  accompanied  by  frequent  snow  showers.  A  shade 
minimum  of  15"  was  registered  on  the  6th,  the  exposed 
thermometer  falling  to  7**  on  the  same  date.  On  the  16th  a 
spell  of  mild,  unsettled  weather  set  in,  which  continued  till 
the  end  of  the  month,  the  wind  occasionally  rising  to  the 
force  of  a  gale.  Although  rain  fell  on  22  days,  the  aggregate 
was  no  less  than  71  per  cent,  below  the  normal. 

February. — Throughout  the  month  mild,  showery,  and 
generally  unsettled  weather  was  experienced.  The  winds 
during  the  first  three  weeks  were  nearly  all  from  a  westerly 
quarter,  with  the  result  that  a  considerable  amount  of  bright 
sunshine  was  recorded ;  but  during  the  last  week  an  easterly 
air  current  prevailed,  sunshine  being  deficient.  A  gale  from 
the  S.W.  occurred  on  the  14th,  but  with  this  single  exception 
light  airs  prevailed.  Barometric  pressure  was  low,  except 
from  the  3rd  to  the  6th,  when  readings  exceeding  30  inches  ^ 
were  recorded.    Snow  showers  fell  during  the  last  week. 

March. — ^The  month  opened  with  a  low  barometer  and  a 
sharp  snowstorm  from  the  east,  yielding  0*37  inch  of  water. 
On  the  2nd,  however,  a  rapid  recovery  of  pressure  set  in, 
which  proved  the  precursor  of  a  spell  of  exceptionally  fine, 
dry,  warm  conditions,  broken  only  by  a  rainfall  of  017  inch 
on  the  15th.  Badiation  was  very  large  during  the  week 
ending  the  25th,  when  the  mean  daily  range  of  temperature 
amounted  to  no  less  than  24^*1,  being  twice  the  average.  A 
large  proportion  of  sunshine  was  recorded.    The  winds  were 

^  All  barometer  readings  have  been  corrected    to    32"*  and  redaccd  to 
sea-lerrel. 
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chiefly  from  the  west,  and  strong  in  force  from  the  3rd  Mi 
the  17th.  The  meaii  t«mpeTatare  was  the  highest  since 
1882. 

April. — Unusually  iine  weather  waa  experienced  during 
the  greater  part  of  the  month,  the  tirat  12  days  being  rainless. 
On  the  15th  a  wet  period  extending  over  a  week  set  in, 
an  inch  and  a  half  of  rain  falling.  In  spite  of  the  fact  that 
pressure  remained  high  and  steady,  no  sunshine  was  recorded 
from  the  IGtb  to  18th.  During  the  last  ten  days  only 
015  inch  of  rain  fell,  while  sunshine  was  abundant  although 
easterly  winds  prevailed.  Temperature  was  again  much 
above  the  average,  the  month  being  the  warmest  April  for 
23  years.  Barometric  pressure  was  higher  than  in  any  April 
for  at  least  40  years,  values  not  being  at  present  available  for 
comparison  prior  to  1853. 

May. — During  the  greater  part  of  the  month  both  pressure 
and  temperature  were  high,  but  sunshine  was  comparatively 
small  in  amount,  being  26  hoars  less  than  in  April,  in  epite 
of  the  longer  days.  The  rainfall  was  small,  more  than  two- 
thirds  of  the  total  being  recorded  on  the  17th,  20th,  and  28tli. 
The  winds  were  lifjht,  and  about  ei^ually  divided  between  east 
and  west,  the  cloudy  conditions  accompanying  the  easterly 
winds  off  the  North  Sea  being  responsible  for  the  comparative 
deficiency  of  sunshine.  Temperature  waa  much  in  excess  of 
the  average,  being  the  highest  since  1848.  Thunderatorma 
occurred  on  the  19th,  20th,  and  21st;  while  lightning, 
without  thunder,  was  seen  on  the  28th, 

iTune. — The  first  three  weeks  of  June  were  very  fine,  rain 
being  virtually  absent,  less  than  J  of  an  inch  being  recorded 
during  this  period.  Temperature  was  very  high  from  the 
16th  to  the  19lh,  the  average  maximum  readings  for  these 
days  being  80°5 ;  while  on  the  18th  the  temperature  rose  to 
85^'9,  or  within  2°  of  the  highest  ever  registered  in  Edinburgh. 
On  the  22nd  and  23rd  heavy  rain  fell,  with  a  N.N.E.  wind, 
the  fall  for  the  48  hours  amounting  to  1^9  inch.  During  the 
last  week  pressure  waa  low,  little  sunshine  being  recorded. 
The  average  hourly  air  movement  for  the  month  waa  oidy 
2(i  miles,  the  wind  never  rising  above  a  moderate  breeze. 
This  was  the  fourth  month  in  succession  with  a  temperature 
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markedly  in  excess  of  the  normal,  such  a  warm  June  not 
having  occurred  since  1858. 

July. — Both  pressure  and  temperature  were  below  the 
normal,  although  rainfall  showed  a  de&ciency  from  the  mean. 
There  was  very  little  sunshine  during  the  first  15  days,  only 
32  hours  being  recorded  out  of  a  possible  258  hours.  Easterly 
winds  blew  till  the  IGth,  when  a  westerly  air  current  set  in. 
the  rest  of  the  month  being  sunny  and  comparatively  dry. 
Thunderstorms  were  observed  on  the  2nd,  8th  to  lllh,  16th, 
17th,  and  19th,  the  most  severe  being  that  of  the  8th. 

Auffitst. — Pressure  and  rainfall  were  both  about  the  average, 

^  although  temperature  was  exceptionally  high,  especially  from 
the  7th  to  the  20th,  the  mean  for  these  fourteen  days  being 
66°-2,  or  SM  above  the  normal.  During  the  fortnight  under 
review  the  day  maxima  were  all  above  70°,  while  on  the  loth 
a  maximum  of  84"  was  recorded.  Not  since  August  1868 
has  such  a  warm  day  been  experienced  in  this  month.  The 
nearest  approach  to  the  above  prolonged  spell  of  warmth 
during  40  years  was  a  mean  of  65''-2  for  the  fortnight  ending 
August  8th,  1868.  Sunshine  was  again  very  prevalent,  the 
only  sunless  day  being  the  Slst.  Light  westerly  winds 
prevailed  till  the  21st,  when  a  strong  gale  blew  for  about 
10  hours.  Thunderstorms  were  observed  on  the  4th  and 
20th.  This  was  the  warmest  August  experienced  since  1819. 
September. — Pressure  and  temperature  during  September 
.'  did  not  depart  much  from  the  mean,  but  rainfall  was  over  an 
inch  below  the  average.  Sunshine,  especially  during  the 
second  half  of  the  month,  was  deficient,  only  16  per  cent,  of 
the  possible  being  registered  in  the  week  ending  the  23rd, 
Less  than  half  an  inch  of  rain  fell  during  the  first  three 
weeks,  but  the  last  week  was  wet,  the  downfall  exceeding  an 
■  inch.  A  very  fine  meteor  was  seen  on  the  evening  of  the  5th. 
B*  October. —  Westerly  winds  blew  persistently  throughout, 
W  east  winds  being  observed  on  only  two  days.  The  first  week 
was  very  fine,  although  the  barometer  was  low.  A  heavy 
downpour  of  rain  took  place  on  the  night  of  the  7th  and 
8th,  nearly  an  inch  falling  in  10  hours.     £emarkably  mild 

Er  prevailed  from   the    15th   to   the   21st,  the  mean 
iture  of  this  period  being  54''-6,  or  nearly  the  average 
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for  June.  Since  18C4  only  oue  milder  week  has  occorred  in 
October,  viz.,  that  ending  the  12th  October  1878,  when  the 
mean  temperature  was  56°.  The  wiod  rose  to  the  force  of 
a  gale  on  the  24lh,  and  was  succeeded  on  the  following  day 
by  a  heavy  rainralL 

Nommber. — Pressure  was  low  at  the  beginning  of  the 
mouth,  but  an  anti-cyclone  advanced  on  the  6th,  readings 
exceeding  30'5  inches  being  registered  from  the  8th  to  the 
12th.  Very  sunless  weather  prevailed  from  the  7th  to  the  20th, 
only  5  houra'  sunshine  being  recorded.  Light  airs  prevailed 
till  the  16th.  when  a  sharp  northerly  gale  blew,  accompanied 
by  the  lowest  barometric  reading  of  the  year,  pressure  falling 
to  28'51  inches.  In  the  24  hours  ending  9  a.m.  of  the  17th 
pressure  fell  124  inch,  a  rise  of  0'9T  inch  taking  place  in 
the  12  hours  ending  9  a.m.  of  tlie  18th.  The  second  half 
of  the  month  was  stormy,  with  occasional  snow  showers, 
intei-spersed  with  brief  outbursts  of  spring-like  warmth. 
These  rapid  alternations  of  heat  and  cold  exerted  a  pre- 
judicial influence  on  the  health  of  the  community,  as  evinced 
by  a  marked  rise  in  the  death-rate  taking  place  con- 
currently with  the  above  protean  conditions. 

DeeenUier. — The  month  opened  with  cold  weather,  the 
maximum  on  the  1st  being  33°*5.  After  the  3rd  very  mild 
weather  prevailed,  with  one  slight  interruption,  till  the  end 
of  the  year.  Storms  were  freiiuent,  that  of  the  8th  being 
the  most  severe — the  anemometer  recording  a  mean  velocity 
of  43'5  miles  per  hour  for  the  10  hours  ending  6  Pjtf,  Sun- 
shine was  about  the  average,  there  being  no  spell  either 
of  sunny  or  sunless  conditions,  liain  or  snow  fell  every  day 
from  the  4th  to  the  14tli,  A  well-marked  anti-cyclonic 
period  set  in  on  the  26th,  the  barometer  rising  on  the  29th 
to  30'64  inches.    This  was  the  mildest  December  since  1)165. 

On  the  Wakm  Sphing  and  Summbk  of  1893. 
A  few  runai'ks  summarising  the  more  salient  featares 
of  the  unprecedented  warmth  of  the  spring  and  summer 
may  not  be  out  of  place.  We  have,  for  the  purpose  of  com- 
parison, tallies  of  mean  monthly  temperatures  taken  at 
Edinburgh  since  1764  to  the  present  time,  130  years  in  alL 


Meteorological  ObeervcUions  taken  at  Edinburgh.       341 


Much  labour  has  been  expended  in  computing  and  verify- 
ing the  earlier  obseryations,  and  in  making  them  comparable 
with  each  other,  by  reducing  them  all  to  the  mean  of 
maximum  and  minimum  thermometers,  and  to  a  height 
of  250  feet  above  sea-leveL  In  this  connection  my  best 
thanks  are  due  to  Dr  Buchan,  who  kindly  placed  at  my 
disposal  all  the  old  manuscript  observations  in  possession 
of  the  Scottish  Meteorological  Society.  I  do  not  propose, 
at  the  present  time,  to  give  a  description  of  these  old 
observations,  where  they  were  made,  and  by  whom,  as  I 
hope  to  bring  the  results  of  an  investigation  on  the 
meteorology  of  Edinburgh  during  these  130  years  before 
another  society  at  an  early  date.  It  will  be  sufficient  to 
say  that  no  effort  has  been  spared  to  detect  and  eliminate 
any  sources  of  error.  The  principal  results  of  the  investiga- 
tion are  summarised  in  the  following  table : — 


Month. 

AboTo 
avenge. 

No.  of 

warmer  back 

to  1764. 

Warmest 

Binoe 

Above 
average. 

1803. 
March,        • 
ApriJ, .        • 
May,  . 
June,  . 
Angoat, 
December,  . 

87 
81 
4  0 
29 
8*8 
8-9 

1882 
1870 
1848 
1858 
1819 
1866 

o 

4-2 
41 
6-5 
8-8 

4-9 
5-1 

11 
11 

5 
10 

3 
11 

Taking  the  mean  temperature  of  the  spring  months,  March, 
April,  and  May,  we  find  that  it  exceeded  the  average  by  3°*6, 
being  absolutely  the  warmest  during  the  past  130  years. 
The  nearest  approach  to  this  remarkable  spell  of  vernal 
warmth  was  in  1779,  when  the  mean  for  these  three  months 
was  3°-2  above  the  average.  The  spring  drought  in  Edin- 
burgh was  far  from  being  remarkable,  a  fall  of  3*89  inches 
of  rain  being  spread  over  27  days,  while  in  1883  the  rainfall 
for  these  three  months  was  3*83  inches,  and  in  1875  205 
inches.  The  longest  period  without  rain  was  from  April  1st 
to  12th,  whereas  in  some  parts  of  the  south  of  England  no 
rain  fell  for  over  seven  weeks.    The  mean  barometric  pressure 
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for  March,  April,  and  May  was  30-086  inches,  being  tbfl 
highest  for  these  months  so  far  as  this  element  of  climate 
has  been  discussed,  viz.,  1854  Valuer  are  available  sincft 
1764,  but  they  have  not  yet  been  reduced. 

In  spite  of  a  July  with  a  tnean  temperatsre  O'^  belo* 
the  average,  the  summer  was  the  hottest  since  1869,  vhila^ 
taking  the  mean  temperature  of  the  six  monihs  ending 
August,  we  find  that  it  was  the  highest  for  the  above-e>^texKlei 
period  since  1826  ("the  year  of  the  short  crop"),  Th» 
average  excess  of  temperature  for  these  six  months  was  2'"^ 
in  1893,  3°  in  182(1,  and  4°-l  in  1779. 

The  mean  temperature  of  the  year  comes  out  2°  above  the 
130  yeurs'  average,  the  only  warmer  years  being  1857.  2' 
above  the  normal,  and   1846   and   1779,  when   the 
amounted  to  2"-~. 

NOTBWOKTHV   PlIBNOMILNA   IS  THE   METEOROLOGY   OP    lS93w- 

Higbeat  barometric  reading  30'663  inches,  on  April  8db 

at  8  A.M. 
l-ow(?st  barometric  rending  liS*"ilO   iuthes,  on  November 

17tb,  at  11  A,M. 
Highest  temperature  in  shade  So"'!!,  on  June  l8th,  at  3  P.ir. 
Lowest  temperature  in  shade  15''l>,    on  January  6th,  att 

2  A.M. 

Greatest  range  of  temperature  28°-5,  on  June  18th. 

Least  range  of  temperature  3°"2,  on  January  2nd. 

Highest  temperature  in  sun's  rays  (black  bulb  thermometer 

in  vacKo)  13ti°3,  on  June  18th. 
Greatest  excess  of  sun  maximum  over  shade  nuuimuni, 

60'0,  on  May  50th. 
Lowest  temperature  on  grass  7"-5,  on  January  6th. 
Greatest  di0ereuce  between   minimum  on  grass  and  in 

shade,  -  12'''2,  on  March  25th. 
Sunniest  day  June  18th,  with  15  hours  &  minutes  brighb 

sunshine,  being  87  per  cent,  of  the  total  possible. 
Stormiest  day  December  8th,  average  velocity  of  wind 

30  miles  per  hour. 
Greatest  daily  rainfall  lUO  inch,  on  June  22nd. 
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Mtteorological  Ohiervations  taken  at  Edinhurgh. 
Weekly  Valum  for  1893. 


Week 

Mean 
Barom. 

Temperatttre. 

Susehine. 

Wind: 
Dayiof 

snding 

Pre*. 

Mean 

Hnn 

Rain. 

/.  "X 

sure. 

Mu. 

HID. 

Umd. 

blUty 

Era. 

r^ 

K. 

w. 

Wni 

lUMJ      7,     . 

30  ^H 

36-4 

16-0 

287 

7-8 

8-3 

0-26' 

0-9 

2 

H 

i 

„             ».     . 

80  120 

48-1 

28-6 

36  0 

6-9 

24 

0-07 

67 

IS 

21 

,.        21.  . 

3010* 

49-8 

81-0 

39-8 

8-3 

2-9 

0-20 

7-0 

13 

0 

«! 

1 

»        28.  . 

29-803 

49-9 

357 

43-4 

7-6 

2-9 

003 

7  3 

18 

i 

? 

I 

IjTuary    i, . 

2S'7S9 

62-4 

367 

44-2 

9-2 

2-6 

0-21 

15-3 

26 

0 

^ 

H 

..        11,  ■ 

29 -689 

50-9 

84-9 

42-2 

10-0 

37 

0-72 

19-2 

31 

0 

1 

„        38,. 

29 -W 

64-9 

281 

40-2 

11-6 

3-4 

0-82 

16-0 

24 

ii 

4 

( 

„      as.. 

29-882 

62-6 

26-4 

88-2 

8-8 

2-8 

0-30 

11-4 

16 

21 

xch    4.      . 

29«7a 

496 

26-1 

37-3 

97 

3-3 

1-21 

13*2 

18 

4 

3 

1 

30  KW 

65-9 

37-0 

46  6 

11-8 

2  1 

0-08 

23-8 

SO 

0 

7 

,       18,       . 

29-657 

61-2 

26-8 

39-8 

11-3 

1-8 

0-22 

32-5 

40 

i 

SI 

,       25.      . 

80S27 

67-0 

24-9 

46-9 

24-1 

3-2 

0-00 

44 -a 

62 

0 

21 

tU    1,        . 

80-063 

66-9 

80-9 

447 

18-2 

4-1 

0-10 

88-2 

37 

u 

81 

.        8,         . 

30-339 

61-2 

36  6 

47-5 

167 

2-6 

0  00 

46-5 

50 

21 

,      15. 

80'33« 

67-9 

347 

457 

167 

1-6 

0-60 

82  6 

34 

ei 

,      22,         . 

30-117 

69-3 

84  0 

48  0 

14-6 

6-6 

0-89 

24-9 

25 

4 

2 

,      29,         . 

30-038 

66-1 

39-5 

60-9 

19-2 

2-8 

0-16 

48  8 

47 

4 

2 

1 

^y     8, 

30-138 

65-9 

86-9 

501 

16-2 

2-6 

0-17 

29-6 

ti 

2 

13,        . 

30 -354 

70-2 

41-1 

54  3 

15-6 

2-6 

0-02 

51-4 

47 

4 

».     . 

29-728 

70-5 

44-9 

54-3 

127 

2-6 

0-80 

14-4 

13 

5 

1 

\ 

27.        . 

29  ■M2 

88-9 

46-3 
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15-9 
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0-01 

40  6 

36 

i 
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83-1 

27 
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r 
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,      10,        . 
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56-7 

14'] 

26 
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267 

21 

4 

'^ 

■      17, 
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47-9 

617 
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0-04 

74-6 

62 

5 

2° 

o' 

,    w,      ■ 
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85-9 

46-6 

687 

15-1 

53 

1-89 
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28 

4 

8 

0 
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587 
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20 
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35 
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16 
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0-63 

87 
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162 
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46-2 

40 
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7 
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29-907 
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67-8 

157 
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0-34 
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27 

H 

41 
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66-9 
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1-4 
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26-1 

23 

H 

8 

21 
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21 
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6 
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29767 
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47-8 

47 
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80-163 

72 -3 

42-6 

68-4 
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0-88 
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86 

41 

o" 

9, 

29-860 

727 

42-0 

68-4 

190 

33 
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1 

18. 
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160 
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371 

42 

i 
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16 
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1 
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003 

10-9 

21 

1 

6 

0 

B. 

29-603 
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XXVT.  AiUmal  Life  ubservi^.  dtiriiy  a    Voifage  to  Anlarelit 
tkat.     Ry  W.  8.  Bkocb.  NntunUUt  to  the  b.s.  "Balstoa." 

The  fulIowin)4  is  simply  a  brief  abstract  of  the  jonnial  I 
kc[>l  duriog  ft  voyage  to  the  Antarctic  regions  lost  year.  U 
does  not  in  any  way  profess  to  contain  anything  of  a  very 
original  nature,  and  is  not  a  dnsciipttou  of  the  genera  and 
specioa  of  the  animals  met  with  and  obtained  during  tbe 
vCyage,  tbe  greater  numbor  of  which  will  be  described  by 
Professor  IJ'Arcy  Thompson  at  a  later  date.  I  am  especially 
indebted  to  Mr  \V.  (J.  Hum  Murdoch,  who  has  given  me  the  I 
free  use  of  his  valuablu  notes  and  skett^hca.  I 

The  seals  and  cetaceans  were  our  sole  mammalian  repre-  j 
soDtaitves.  I  shall  first  deal  with  tlie  seals,  which  have  been  I 
of  such  special  interi'st  of  late. 

We  met  with  only  four  species  of  seals,  all  of  them  being 
true  seals,  and  belonging  to  the  genua  Stenorhj/nchua  (Allen). 
The  Sea  Elephant  seal  was  not  seen,  nor  wera  any  of  tba  J 
Otariidiie.  The  four  were — tbe  Sea  T.eopard  iStf-norhyTichiii 
leptonyx),  Weddell's  False  Sea  Leopard  {Slenorkynchm 
Wedddlii),  a  creamy  white  seal  with  a  darker  dorsal  stripe, 
the  so-called  Crab-Eating  Seal  or  White  Antarctic  Seal 
(Stenorht/nckus  cureinopkofja),  and  Eoss'a  Lai^e-Eyed  Seal 
(Slf.norhi/ni:ht(s  liossii).  Besides  these  there  waa  another, 
which  I  think  waa  certainly  a  younger  form  of  the  Sea 
Leopard,  tlie  apparent  greater  sleekness  of  coat,  less  promin- 
ence of  ligamentous  and  fibrous  structures  leading  me  to  this 
conclusion,  as  well  as  the  condition  of  the  uteri  of  those 
females  that  I  examined;  they,  I  believe,  had  never  borne 
young,  and  were  not  in  prejjnaut  condition. 

Koss'a  seal  is  in  form  and  size  very  like  the  Creamy  White 
Seal  {Stenorhyiichus  carcinophaga),  but  its  coat  is  somewhat 
sleeker,  of  a  beautiful  pale  mottled  grey  colour,  darker  on  tbe 
back  and  lighter  on  the  belly,  and  varying  in  intensity  in 
different  individuals.  They  were  usually  associated  with  the 
Creamy  White  Seals  on  the  pack,  and  I  found  many  to  be  with 
young.  As  descriptions  of  all  these  seals  occur  in  Eichardson 
and  Gray's  Catalogue  of  the  specimens  in  the  British  Musenm 
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and  elsewhere,  and  as  specimens  may  be  seen  in  the  Britii 
Museum,  in  the  College  of  Surgeons'  Museum,  in  the 
burgh  Museum  of  Science  and  Art,  and  in  the  Dundee 
Museum,  I  need  not  delay  by  describing  them,  more  than 
by  Baying  that  the  longest  Sea  Leopard  that  was  measured 
attained  a  length  of  over  13  feet.  Also,  that  a  rather 
Btriking,  and  not  altogether  inappropriate  name  was  given  to 
tliera  by  the  sailors,  who  called  them  serpents,  for  they 
truly  often  presented  a  very  serpent-like  appearance.  Vt 
Donald  also  noted  that  the  females  of  the  larger  species  were 
larger  than  the  males ;  but  beyond  this  there  was  no  obvious 
sexual  dilt'erentiation. 

In  December  all  the  seals  were  in  bad  condition,  thinl 
blubbered,  and  grievously  scarred,  and  it  is  noteworthy  thi 
the  females  appeared  to  be  as  freely  scarred  as  the  males*' 
During  January  their  condition  improved,  and  by  February) 
they  were  heavily  blubbered  and  free  of  scars.  The  males 
■were  apparently  as  numerous  as  tlie  females,  hut  I  made  no 
definite  statistics.  Loviug  the  sun,  ihey  lie  on  the  pack  all 
day  digesting  their  meal  of  the  previous  night,  which  had 
consisted  of  fish  or  small  crustaceans,  or  both ;  the  penguiO'' 
is  also  occasionally  the  victim  of  the  Sea  Leopard,  and  t,'. 
have  found  stones  in  their  stomachs.  These  stones  are  likely 
part  of  the  geological  collection  which  the  penguins  are 
accustomed  to  carry  about  with  them.  Nematode  worms 
were  almost  invariably  present  in  the  stomachs. 

By  February  the  embryo  is  well  developed,  gestatioa 
probably  beginning  in  December.  It  is  extremely  to  be 
r^^retted  that  it  was  duriug  this  time  that  an  indiscriminate 
slaughter  took  place,  as  almost  every  female,  towards  the  end 
of  January  and  in  February,  is  with  young.  In  no  individual 
did  I  find  more  than  one  embryo. 

All  the  seals  were  obtained  from  the  pack  ice,  in  bluest 
and  clearest  water,  the  Sea  Leopard  being  on  the  outermost 
streams,  and  was  most  frequently  found  singly,  but  some- 
times in  pairs  or  threes  on  one  piece  of  ice.  Of  Weddell's 
false  Sea  Leopards,  we  on  board  the  "Bal;ena"  only  saw 
^bout  four  altogether,  and  these  singly;  Dr  Donald,  however, 
met  with  greater  numbers.  Two  were  quite  young,  and  009 
of  these  we  attempted  to  bring  on  board  alive  but  failed. 
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The  Creamy  White  Seals,  the  so-c&lled  Cmb- Eating  Seals, 
and  the  Mottled  Grey  Sealfl  (Kosa's  Seal),  were  in  greatest 
abundance;  tiieae  lay  four,  live,  or  even  ten  on  a  singia 
piece  of  pack  ice ;  the  greatest  number  I  saw  on  one  piece  of 
ice  at  a  time  waa  forty-seven.  Ou  one  occasion  we  foimd 
some  seals  on  a  tilted  berg,  and  so  high  was  the  ledge  above 
the  level  of  the  water  that  our  men  clambered  up  vith 
difficulty  and  secured  their  prey.  This  illustrates  their 
great  power  of  jumping  out  of  the  water.  I  have  Been  them 
rising  8  or  10  feet  above  the  eea,  and  cover  distances  of  fully 
20  feet  in  length. 

The  mode  of  progression  of  true  seals  ia  well  known,  but 
althou^^h  on  terra  firma  man  can  easily  outrun  them,  yet  on 
the  pack  they  glide  onward  while  their  pursuer  ainka  deeply 
into  the  enow. 

The  present  generation  had  never  seen  mad,  and 
approach  they  did  not  attempt  to  flee,  bat  surveyed 
open-mouthed  and  fearful,  during  which  process  they 
laid  low  with  club  or  bullet.  Sometimes  they  are  so 
with  sleep  that  I  have  aeeti  a  niiin  dig  them  in  the  ribs 
with  the  muzzle  of  his  gun,  and,  wondering  what  was 
disturbing  their  slumbers,  they  raised  their  head,  only  too 
quickly  to  fall  pierced  with  a  bullet.  Seldom  did  they 
escape— one  bullet  meant  one  seal.  On  the  last  day  of 
sealing  we  were  among  a  great  host  of  the  large  Sea 
leopards,  and  as  we  were  returning  to  the  ship  they  were 
moaning  loudly.  This  was  said  to  be  a  sign  tliat  they  were 
about  to  start  on  a  long  journey;  but  was  it  not  rather  a 
sigh  of  relief  when  they  saw  their  slaughterers'  craft  run 
up  her  bunting,  and  announce  to  all  that  she  was  a  full 
ship,  and  that  her  thirst  for  blood  was  quenched  ? 

While  we  continue  to  require  sacks,  while  we  persist  in 
wearing  patent  leather  shoes,  and  while  we  satisfy  our 
fancies  with  certain  purses  and  card-caees,  the  slaughter 
of  these  seals  will  continue.  But  I  would  here  publicly 
protest  against  the  indiscriminate  massacre  which  takes 
place  in  order  to  supply  blubber,  as  well  as  hides,  for  the 
purposes  indicated.  Old  and  young,  females  with  young, 
are  slaughtered  alike,  and  should  this  continue,  these  seals. 
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like  the  Antarctic  Fur  Seals  at  the  beginning  of  tlie  century, 
will  undoubtedly  be  exterminated. 

Of  cetaceans  we  saw  an  immense  number.  We  constantly 
met  with  great  schools  of  dolphins  and  porpoises,  aa  well 
u,  on  several  occasions,  with  whales,  but  I  must  confess  that 
I  found  identification  very  difficult.  At  Port  Stanley  I  secured 
a  ground  porpoise,  the  skeleton  of  which  is  now  in  Univer- 
sity College  Museum,  Dundee,  and  Mr  Burn  Murdoch  has 
kindly  lent  me  some  drawings  which  be  made  on  the  spot, 
to  show  yon  this  evening.  It  was  a  cnrioug  fact  that  in 
almost  every  case  the  schools  of  dolphins  and  porpoises  were 
going,  more  or  less,  in  the  direction  of  the  vessel,  and  one 
wonders  if  there  were  any  particular  reason  For  this.  Was  • 
it  migration  ?  Were  those  we  met  with  in  October  and 
November  migrating  southward  at  the  approach  of  the 
northern  winter,  and  were  those  we  met  with  south  of  the 
line  in  November  and  December  moving  southward  with 
the  southern  summer  ?  Similarly,  were  those  we  met  with 
in  southern  liititudea  in  March  and  April  fleeing  from  the 
southern  winter,  and  those  that  passed  us  in  April  and  May 
going  northward  with  the  approach  of  the  northern  summer? 

Whilst  in  the  ice  we  met  with  three  kinds  of  whales — 
Finners  (probably  Fhy&alis  Australis)}  others  strongly  resem- 
Uing  the  Pacific  Hunchback  Whale,  and  Bottle-nose  Whale, 
two  of  which  were  c^iptured  by  the  Norwegian  vessel. 
Besides  these,  there  were  present  in  considerable  numbers 
grampus  ot  sword-fish  (Oreo),  conspicuous  by  its  long 
dorsal  fin,    Ross  says  that  in  Erebus  and  Terror  Gulf,  on  New 

»  Year's  Day  1843,  within  one  mile  of  the  position  we  held 
on  Christmas  Eve  1892  (viz.,  in  64°  S.  55°  28'  W,),  "Great 
cumbers  of  the  largest  sized  black  whales  were  lying  upon 
the  water  in  all  directions :  their  enormous  breadth  quite 
astonished    us."      Elsewhere,   also,   he    talks   of    a    whale 
"greatly  resembling,  but  said  to  be  distinct  from,  the  Green- 
t  land  Whale."-     It  was  chiefly  upon  the  authority  of  these 
I  two  statements,  in  addition  to  some  others  made  by  Hoss, 
■  that  the  Dundee  and  Norwegian  whaling  fleet  ventured  to 
B  the  south  last  year.     None  of  the  vessels  saw  any  sign  of  a 


'  CtlUd  "  Blue  WhaUa  "  liy  Ciiptsin  Larsen  of  i.s.  "Jnsuu." 
*  "  Rom'i  VojigB,"  vol.  i.,  p.  189. 
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whole  in  the  least  resembling  the  Grceiilaiid  or  Bovbeai' 
Whale  (Balatta  mysliceius),  although  they  were  in  the  ice  lot 
a  period  extending  over  two  months.  Are  we  to  coucludt 
that  JtoBs  was  mifitaken,  or  has  made  a  misleading  stats' 
meiit  ?  I  tiiiuk  not.  All  we  can  say  is  that  we  failed  \a; 
confirm  lioss'a  atatemeut,  and  that,  on  further  search,  tin; 
whale  greatly  resembling  the  Greenland  whale  may  yet  I 
found.  We  shall  see  whether  the  plucky  little  Norwegian 
craft  that  is  pushing  to  78°  S,,  in  the  region  of  Victoiii 
Liind,  bos  better  luck  this  aeuaon. 

IbosB  suys  that  the  whales  ho  aaw  were  "  lying "  on  tlun 
water,  Hud  this  is  one  great  characteristic  of  Salmi 
myaticftua.  Contrary  to  the  habits  of  the  finner  whales  i 
ibo  north,  un  more  than  one  occnsiou  we  saw  the  southern 
finners  also  lying  on  the  water,  and  aometimea  the  dorsal  fin) 
siK^nied  to  have  been  almost  entirely  torn  away,  perhaps  bj 
the  ice.  Could  Koss  have  been  thus  deceived  ?  Surely  nof 
when  be  hod  had  thirteen  years'  experience  in  Arctic  Seasl 
Besides,  he  also  adds  "their  enormous  breadth  quite  astonished 
us."  This  is  a  second  great  characteristic.  The  Bowhead 
Whalii  iiiis  ,1  grtat,  lnuiui,  Hat  back,  witli  a  bead  one-third 
the  total  length  of  its  body.  These  finners  had  a  bony 
vertebral  ridge,  and  very  much  smaller  heads.  Nor  can  we 
believe  that  Koss  wished  to  mislead  us,  for  in  every  way 
we  found  him  a  most  faithful  guide. 

On  the  IGth  of  December,  when  we  first  made  ice,  we 
passed  through  thousands  of  linner  whales.  Many  came 
quite  close  to  the  ship,  and,  as  far  as  the  eye  could  reach  in 
all  directions,  one  could  see  the  curved  backs  and  hear  the 
resoumtiiig  blasts.  Hup/uisia  swarmed  in  the  water.  Many 
blue  petrels  and  myriads  of  Cape  pigeons  were  flying  around 
and  settling  in  the  water. 

On  the  2(>th  of  January,  while  out  in  a  boat,  I  saw  what 
at  first  appeared  to  be  a  rolling  piece  of  ice,  but  what  was 
in  reality  a  white  finner  whale. 

The  whale  which  I  have  aaid  strongly  resembled  the 
Pacific  Hunchback  Whale  {Megaptera  versabilis),  I  have  seen 
going  "  tail  up,"  a  characteristic  of  the  Bowhead  Whala  It 
has  a  broader  and  flatter  back  than  the  finner  whale  men- 
tioned, but  can  scarcely  be  said  to  resemble  Balana  mysticttug. 
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XXVII.  Obituary  Notice  of  the  late  Bev.  George  Gordon,  LL,D., 
of  Bimie.    By  J.  Hornb,  F.G.S.,  Geological  Survey. 

(Head  21st  Mcrch  1894.) 

The  name  of  Dr  Gordon  has  been  intimately  associated 
with  the  history  of  certain  branches  of  local  scientific 
research  in  the  North  of  Scotland  during  the  present 
century.  Born  in  1801  in  the  Manse  of  Urquhart,  he  was 
ordained  as  minister  of  the  parish  of  Biruie  in  1832,  retiring 
in  1889  to  Elgin  to  spend  his  closing  years.  His  early 
observations  were  botanical ;  for  in  1827  he  is  quoted  as  an 
authority  on  Northern  Botany  in  Jamieson's  Edinburgh 
New  Philosophical  Journal,  In  1832,  in  the  "  Catalogue  of 
Barer  Plants,"  Kew  Library,  he  is  mentioned  as  the  discoverer 
of  Pyrola  uniflora,  near  Golspie.  In  the  same  year  he 
forwarded  to  Murchison  the  first  notice  of  the  patch  of 
Secondary  Rocks  at  Linksfield,  near  Elgin,  which  appeared 
in  the  Proceedings  of  the  Geological  Society,  In  1839  he 
published  "  The  Flora  of  Moray,"  which  embodied  the  results 
of  work  extending  over  several  years.  In  one  of  these 
expeditions  he  discovered,  on  the  Bosehaugh  estate, 
Pinguicula  alpina — a  plant  new  to  British  botany. 

His  friendship  with  Dr  Malcolmson  led  him  to  examine  the 
Old  Bed  Sandstone  formation  on  the  south  side  of  the  Moray 
Firth.  His  enthusiasm  for  this  investigation  was  heightened 
by  the  publication  of  Hugh  Miller's  volume  on  "The  Old 
Bed  Sandstone"  in  1841,  and  by  the  subsequent  discovery 
of  reptilian  remains  in  the  Elgin  sandstones.  In  1858,  chiefly 
by  his  unwearied  exertions,  a  third  reptile  was  obtained,  named 
by  Professor  Huxley  Hyperodapedon  Gordoni,  who  pointed 
out  that  it  is  closely  allied  to  the  Triassic  Ehyncosaunis, 

While  pursuing  his  geological  observations,  he  found  time 
for  other  researches,  for  between  1844  and  1860  he  con- 
tributed several  papers  to  the  Zoologist  on  the  fauna  of  his 
native  province,  including  an  exhaustive  paper  on  the 
Coleoptera  of  Moray. 

In  1859  he  published  his  excellent  paper  "  On  the  Geology 
of  the  Lower  or  Northern  Part  of  the  Province  of  Moray,"  in 
the  Edinburgh  New  Philosophical  Journal,  and  in  that  year  the 
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Vuxvenity  of  Aberdeen  conferred  on  him  the  degrt-e  of  LL1>., 
in  recognitioQ  of  bis  services  to  local  scientiSo  research. 

In  1862  he  published  a  description  of  various  Bhell- 
mounda  ou  the  aoutb  Hbore  of  the  Moray  Firth,  in  which  hia 
knowledge  of  the  MoUusca  is  well  ebown. 

But  the  subjuul  which  fascinated  bim  moat  for  the  rest  of 
his  life  wae  the  development  of  our  knowledge  regarding  the 
reptiliferoua  sandstones.  By  securing  nearly  every  reptili&u 
find,  he  aided  Huxley  in  his  investigations,  and  lately  he  was 
iiiHtrumental  iu  sending  to  my  colleague,  Mr  Newton,  a 
series  of  reptilian  remains,  which,  together  with  specimens 
in  the  bands  of  the  Geological  Survey,  have  been  described 
in  an  elaborate  memoir  in  the  Transactions  of  the  Jloi/ai 
Somety.  From  this  collection  two  forms  of  Dicyaodonts 
have  been  obtained,  one  of  the  generic  forms  being  named 
Oordonia,  after  Dr  Gordon,  and  an  extreme  type  of  reptile 
allied  to  the  South  African  Paretagaunu. 

XXVIII.  Natds  on  Uarboniftroua  Lamelliirancks.  By  J.  G. 
GooDCini-n,  H.M.  Geological  Survey.  F.G.S.,  F.Z.S., 
M.liO.U.,  Lecturer  on  Geology  and  Palieontology  at 
the  Heriot-Watt  College. 

(Readaut  March  1894.) 
Part  III.  Veniis  parallela,  Phillips,  and  it3  Allies. 
Through  the  kindness  of  Dr  Traquair,  I  have  bad  as 
opportunity  of  examining  a  good  series  of  specimens  from 
the  Armstrong  Collection  in  the  Edinburgh  Museum  of 
Science  and  Art,  which  agree  with  Professor  Phillips's 
descriptions  and  figures  of  Venus  parallela  {Geol.  Yorka., 
part  ii.,  p.  209,  pi.  v.,  fig.  8).  The  Armstrong  Collection 
includes  some  good  tcstiferous  specimens,  which  show  both 
interiors  and  exteriors  of  shells  referable  to  this  species. 
In  addition  to  studying  these,  I  have  examined  several 
specimens  of  the  same  species  and  its  allies  in  the  Collection 
of  the  Geological  Survey  of  Scotland,  as  well  as  others  in 
various  private  collections.  The  results  of  the  examination 
suggest  that  the  fossil  shells  in  question  belong  to  the 
genus  CyprUardella  of  Hall,  Traris,  Alb.  Inst.,  vol.  iv.,  1856. 
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In  many  respects  these  small  LameUibranchs  show  points 
of  resemblance  to  Flewrophorus,  and  I  am  diposed  to  group 
them  aloDg  with  that  genus  under  the  Carditidse. 

Considerable  diversity  in  external  form  may  be  noted  in 
the  examination  of  a  large  series  of  individuals.  Taking 
external  form  as  a  basis  for  classification  into  species,  we 
find  the  individuals  in  a  large  series  of  specimens  ranging 
in  two  divisions.  At  one  end  of  the  series  are  those 
characterised  by  a  sub-quadrate  or  a  sub-rhombic  contour 
of  the  shell  margin;  while  at  the  other  end  of  the  series 
the  same  contours  are  sub-elliptical,  or  rather  sub-ovate. 
Viewing  types  selected  from  either  extreme  of  the  series,  the 
paleontologist  mighty  apparently  with  good  reason,  regard 
these  as  perfectly  good  species,  and  as  such,  accordingly, 
they  have  generally  been  regarded,  and  have  been  designated 
C.  rhonibea  and  C.  paraUela  respectively.  But  the  occurrence 
along  with  these  forms,  in  the  same  stratum,  of  shells 
presenting  every  intermediate  gradation  of  form  between 
the  two  extremes,  is  sufficient  evidence  to  prove  that  we  are 
dealing  with  a  single  species  composed  of  individuals  with  a 
wide  range  of  form. 

For  this  species  Phillips's  original  specific  name  ofparailela 
may  very  well  be  retained;  while  for  the  sub-quadrate 
forms  occurring  at  one  extreme,  the  sub-specific  or  varietal 
name  rJumibea  may  be  used  as  a  trinomial,  if  so  desired; 
while  for  the  sub-ovate  forms  constituting  the  other  extreme, 
those  who  care  to  mark  the  variety  could  employ  the 
trinomial  owiia,  which  would  then  rank  as  Cypricardella 
paraUela  var.  ovaia. 

Part  IV.  Bathymetbical  Distribution. 

In  dealing  with  extinct  species  of  marine  Invertebrata, 
the  geologist  has  frequently  occasion  to  search  for  evidence 
in  regard  to  the  conditions  of  depth  under  which  certain 
species  or  assemblages  of  species  may  be^supposed  to  have 
lived.  The  direct  evidence  bearing  upon  this  question  is 
not  by  any  means  generally  satisfactory.  But  a  certain 
amount  of  indirect  evidence  is  obtainable,  and  this,  in  default 
of  anything  better,  may  serve,  at  least  temporarily,  as  some 
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kind  of  guide  to  the  batliynetrical  coadition  under  which 
aome  of  the  conimoDer  forms  of  Carboniferous  Lamellibnmcht 
limy  have  lived. 

The  evidence  ia  of  this  kind : — It  is  found  by  ohacrvation 
in  the  field  thnt  certain  forms  of  these  Molluscu  occur 
either  generally  or  elae  eicclusively  in  strata  of  a  pnrticnUr 
Uthological  type.  CertaiD  species,  for  example,  occar  ex- 
clusively in  pure  limestones ;  others  are  restricted  to 
argilliicijous  limestones  and  their  aasociated  cahmreoos  shales ; 
others  BgKtn  are  found  only  in  snndy  shales :  while  yet  s  few 
others  occur  generally  in  sandstones.  Those  that  occur  in 
the  one  kind  of  deposit  are  rarely  found  to  range  into  any 
one  of  the  others.  If  we  assume,  as  we  appear  to  be 
justified  in  doing,  that  the  sandstones  represent  the  shallower 
water  deposits  formed  nearest  to  the  land,  and  that  the 
limestoues  represent  the  strata  formed  farthest  from  the  land. 
and,  in  general,  in  deeper  water,  then  it  follows  tliat  the  forms 
of  molluscan  life  occurring  exclusively  in  pure  limestones  are 
those  which  lived  at  the  greatest  depths,  those  restricted 
to  argillnceons  and  impure  limestones  and  to  the  associated 
calcareous  shales  are  such  as  lived  at  leaser  deptha,  while  the 
forms  restricted  to  the  arenaceous  strata  would  appear  to  be 
safely  regarded  as  comparatively  shallow-water  forma. 

Tiiking  the  limestone  forms  first,  we  may  note  that 
Conocardium,  Cardiomorpha,  Mncrodon,  Entolium,  and  a 
small  number  of  other  Lamellibranch  genera,  are  most 
commonly,  or  else  e.tclusively,  found  in  limestone.  Then, 
in  both  impure  limestones  and  calcareous  shales  occur 
Sangninolites,  AUorisma,  Edmondia,  Lithodomus  dactyloides. 
Pinna  fabclli/orviis  and  its  allies,  "  fnoceramus,"  and  some 
species  of  Myalina.  In  calcareous  shales  occur  the  great 
majority  of  the  Carboniferous  Lamellibranchs,including  almost 
all  the  numerous  species  of  Avictilopectcn,  Anlhracoptera, 
Anlhracomya,  Fleroniles,  Myalina,  Nucula  and  its  sub-genera, 
ScMzodus,  Pleurophorus,Oypricardella,  Leptodomits,  Sedgtoickia, 
and  numerous  others.  Comparatively  few  species  occur 
commonly  in  sandy  shale,  and  this  habitat  seems  to  be 
almost  peculiar  to  Antkraeosia,  which  is  almost  certainly  an 
estuarine  and  not  a  marine  form. 
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XXIX.  Bemarks  on  Two  Transverse  Sections  of  Carboniferous 
Wood  from  Baberton   New    Quamj,   Midlothian,      B7 
L         J.  Bknnie  and  J,  A.  Johnston. 

I  (Read  2lBt  Fehrunry  1894.) 

The  pieces  of  petrified  wood  from  which  these  eectiona 
have  been  made,  were  found  lying  on  the  shale  heaps,  having 
evidently  been  forced  out  of  tho  softly  indurated  sandy  shale 
as  it  crumbled  into  dust  under  exposure  to  the  weather. 

As  it  will  characteristically  introduce  what  we  have  to  state 
regarding  the  quarry  and  the  rocks  in  it,  we  may  relate  how 
Jire  became  acquainted  with  them.    In  course  of  conversation 

ith  Mr  Samuel  Hunter,  budder,  he  told  us  that  the  sand- 
'•tone  of  this  quarry  was  so  full  of  fossils  that  the  stone  wa3 
rendered  useless  by  them — and  that  shortly  after  it  had  been 
opened  by  the  late  Sir  James  Gowans,  he  had  to  abandon 
working  it  for  that  reason.  On  visiting  the  quarry  we  soon 
saw  the  cause  of  this,  inasmuch  as  the  stone,  a  rather  coarse 
sandstone,  was  full  of  impressions  or  imprints  of  plants 
htch  had  once  existed  in  bodily  form,  but  had,  in  time, 
itted,  and  been  spirited  away,  leaving  these  hollow  imprints 

ihind.  The  stone,  in  quafrying  or  being  divided  into 
blocks  suitable  for  building,  would  split  or  divide  more 
readUy  in  the  direction  of  these  imprints  than  in  any  other 
direction,  and  of  eonrse  very  seldom  in  the  way  the  quarrier 
or  builder  wanted,  and  so  they  could  not  get  stones  of  the 
necessary  shape  or  size.  This  leads  us  naturally  to  under- 
Btand  the  formation  of  the  rock. 

In  early  Carboniferous  times  there  existed  at  the  place 
we  now  call  Baberton  a  lake  or  pool,  or  perhaps  a  wide 
reach  of  a  river,  or,  say,  simply  a  water  into  which  a  current 
flowed,  carrying  with  it  sand  and  mud  and  much  drift-wood 
m  the  land  of  that  time.  These  would  be  deposited  very 
promiscuously  in  the  sand  and  mud  when  it  settled  as 
sediment.  Through  time  the  sand  set  and  hardened  round  the 
drift-wood,  which  would  rot  and  pass  away  with  the  water 
which  soaked  through  it,  leaving  a  hollow  imprint  behind. 
This  was  the  general  fate  of  the  drift-wood,  but  some  pieces, 
through  favourable  circumstances,  would  be  infiltrated  by 
VOL.  XIL  2  A. 
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aome  of  the  [•reserving  siills  of  Katnre,  probably  silica  in  litis 
instance,  and  would  be  made  immorttil  by  being  petritied, 
and  by  having  its  structure  as  perfectly  preserved  as  when 
it  flourished  in  the  forests  of  its  time.  It  sometimes 
happened  that  some  parts  of  the  pieces  of  drift-wood 
putriSed,  as  it  were,  and  the  stmctare  was  destroyed  and 
the  substance  of  the  wood  left  in  an  amorphous  state,  u 
seen  in  the  scurf  of  parrot-coal  adhering  to  the  outside  of 
the  specimens.  The  tree  of  which  these  sections  were  once 
parts  is  now,  after  a  few  aliases,  known  to  fossil  botanists  by 
\}\Ga&mao{  Araumroxylon  WUh.avii.a.nA  is  considered  to  have 
been  one  of  the  stateliest  monarchs  of  the  woods  of  that  time, 
as  witness  the  fossil  trees  of  Craigleitb,  desCTibed  by  Sir  Robert 
Christison  and  others,  good  boles  of  which  may  be  seen  in  front 
of  the  Museum  of  Science  and  Art  in  Chambera  Street,  and 
in  ftont  of  the  Herbarium,  Koyal  Botanic  Garden,  Edinburgh. 

It  also  may  be  interesting  to  detail  roughly  the  strata 
exposed  in  the  Baberton  New  Quarry.  The  main  bed  is  the 
coarse  Bnndstone,  with  its  numerous  impressions  of  drift- 
wood, about  20  feet  or  so  in  thickness;  then  a  thin  layer, 
only  a  few  inches  deep,  of  fire-clay,  topped  by  a  shallow  seam 
of  coal,  perhaps  not  more  than  an  inch  in  thickness ;  then 
6  or  8  feet  of  coarsely  coherent  shale,  in  which  thin  layers  of 
sandstone  occur ;  then  a  bed  of  coarse-grained  sandstone. 

As  fire-clays  are  now  generally  considered  to  have  been  old 
soils  and  coals  (the  remains  of  the  vegetation  that  grew  in 
or  upon  them),  we  have  here  evidence  of  a  land-lake  in 
which  the  great  bed  of  sandstone  and  drift-wood  was  de- 
posited till  it  was  silted  up  and  converted  into  dry  land  or 
perhaps  marsh  land,  and  capable  of  bearing  a  vegetation 
peculiar  to  its  time  or  condition,  and  that  afterwards 
it  was  again  converted  into  a  lake  as  before,  but  without  the 
great  amount  of  drift-wood  that  so  emphatically  characterises 
the  older  lake,  Tliis  change  is,  we  think,  amply  proved  by 
the  occurrence  in  the  fire-clay  of  Lycopod  spores,  the  cast- 
away seeds  of  the  trees  whose  substance  formed  the  coal, 
and  further,  by  the  frequent  occurrence  of  Stigmaria  roots 
in  the  fire-clay  and  in  the  silt  of  the  second  lake. 

The  general  condition  in  which  fossil  wood  is  found  varies 


z' 


Transverse  Sections  of  Car boni/eraiis  Wood.  SGI 

very  iDUch,  and,  in  a  great  measure,  depends  on  the  strata 
in  which  it  is  embedded.  In  many  cases  the  wood  is  so 
completely  carbonised  as  to  show  little  or  no  evidence  of 
cellnlar  structure.  Where  the  plant  has  undergone  a 
process  of  naineralisation,  usually  with  carbonate  of  calcium 
or  silica,  the  structure  is  generally  more  or  less  preserved. 
To  a  certain  extent  pressure  has  often  tiiken  place,  but  even 
then  the  species  of  the  plant  to  which  the  wood  belonged 
can  generally  be  recognised  when  thin  slices  are  examined 
with  the  microscope. 

In  this  specimen  of  Araucaroxylon  Withami,  from  the 
Calciferous  Sandstone  Series  at  Baberton,  we  have  a  good 
example  of  a  fossil  stem,  showing  the  cellular  atrncture 
of  the  wood  as  well  preserved  as  we  would  find  in  a  section 
prepared  from  a  living  plant. 

The  interesting  feature  in  connection  with  the  Baberton 
specimen  is  the  manner  in  which  the  wood  has  been 
fossQised.  Only  the  cell-cavitiea  are  filled  with  silica,  the 
cell-walls  showing  no  evidence  of  tlve  mineral,  and,  to  all 
appeamnce,  are  merely  carbonised.  While  on  the  other 
hand  the  contents  of  the  cells  exhibit,  under  polarised  light, 
the  characteristic  colouring  of  crystalline  quartz. 

Kir  Kidston  has  kindly  supplied  us  with  the  following 
Aote  on  the  subject : — "  I  have  looked  at  the  slices  of  wood 
\boxa  the  Bal>erton  New  Quarry,  and  find  the  plant  is  the 
T.A.raucaroxylon  Withami,  L,  and  H.  sp.  This  generic  name 
luld  imply  aa  aifiaity  with  the  modern  Araucaria.  Any 
lose  relationship  to  the  latter  genus  is,  I  think,  doubtful, 
id  as  I  have  elsewhere  pointed  out,  that  when  we  know 
iB  Arauearoxylon  BrandUnijH,  L.  and  H.  sp.,  to  be  the 
of  Cordaites,^  the  probability  is,  that  the  other 
imbers  of  the  genus  Araucaroj-ylon  may  have  the 
relationship.  There  is  the  farther  indirect  evidence 
foiuting  in  the  same  direction,  vi^.,  that  no  remains,  either 
of  foliage  or  fruit,  of  any  coniferous  plant  bus  ever,  in  this 
country,  been  found  in  the  rocks  which  have  yielded  many 
stems  of  A,  Withami,  whereas,  on  the  other  hand,  the  same 
^Jiorizon  has  yielded  Curdailcs  remains." 
^F   '  Grand'  Eurjr,  Flore  carbon,  ilu  Drpsirt,  de  la  Loire,  1S77.  p.  SFi7  cl  leq. 
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XXX.  The  Land  and  Fresh-Water  Crastaem  of  the  Dvirvt 
arvund  Edinburgh.  Part  III. —  The  Cladoam.  By 
Thomas  Scott,  F.LS. 

(RaullStti  April  ISSi.) 
!n  my  two  previous  communications  on  the  land  atiii  Treth- 
wat«r  Crustacea  ol'  tlie  diatrict  around  Edinbuj^h,  I  gave  an 
account  of  the  Amphipoda  and  laopoda,  and  of  the  Oatracoda 
and  Copepoda,  that  had  been  observed  within  the  prescribed 
area.  In  the  present  paper  I  propose  to  deal  with  the  Cladocera. 
Unfortunately,  I  have  not  been  able  to  devote  so  much  time  to 
the  study  of  this  curioua  and  troublesome,  but  very  interest- 
ing, group  of  the  Cmstacea  as  iX  was  my  deaite  to  do.  It  may 
therefore  be  ueceasary,  later  on,  to  prepare  a  supplementary 
paper,  for  the  purpose  of  recording  species  belonging  to  the 
various  groups  that  may  yet  be  discovered  in  the  district  as 
the  result  of  more  eKtensive  asd  careful  investigation.  It  ia 
scarcely  possible  that  the  lists  [  have  prepared  can  b« 
exhaustive,  seeing  Uiat,  comparatively,  only  a  small  portioa 
of  the  district  has  been  examined. 

Two  orders  of  the  Crustacea — ^the  Phtllopoda  and  the 
Bkaschiuua — are  not  yet,  so  far  as  I  know,  represented  ia 
the  district  around  Edinbargh,  I,  at  one  time,  thought  that 
Artemia  soUtm  (the  linne  Shrimp) — one  of  the  Phyllopoda— 
might  be  obtained  within  the  district,  where  "salt-pans,' 
past  or  present,  existed;  but  after  inquiring  in  various  direo 
tiona,  no  trace  of  this  strange  orgauiam  has  been  discovered^ 
Apus  cancr^ormie — another  member  of  the  Phyllopoda- 
also  absent  from  our  district.  Both  ApHs  and  Artemia  arft 
included  in  the  British  fauna.  Though  ApKS  is  not  now 
known  to  occur  anywhere  within  the  area  around  Edit^ 
burgh,  or  even  in  .Scotland,  the  interesting  discoveries  of  Mf 
James  Bennie,  of  the  Geological  Survey,  have  shown  that  ii 
ages  long  ago  Apits^  was  a  common  Crustacean  in  what  ia  now 
the  neighbourhood  of  Edinburgh.  Since  there  is,  thereforo) 
DO  doubt  that  Apvs  was  common  in  our  district  sometitM 

'  See  Hr  Bennio's  p«tnr  id  the  Annals  of  Scottuh  If&tnral  UMarj,  No. 
(1894),  p.  le. 
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I  within  the  post-Tertiary  period,  why  is  it  at  present  found 
I  only  in  the  south  and  west  of  England,  and  ia  scarce  even  in 
these  localities?  If  the  Apas  remains  found  by  Mr  Dennie 
belong  to  Ajnis  glaciaiis,  and  there  is  reason  to  believe  that 
they  do,  the  reason  why  Apita  was  common  in  the 
post-Tertiary  lake  at  Corstorphine,  but  is  not  known 
to  occur  anywhere  in  Scotland  now,  is  not  difficult  to 
explain.  Apvs  glaciaiis  is  a  dweller  in  regions  where  an 
arctic  or  subarctic  climate  prevails,  so,  when  the  rigorous 
climate  of  our  country,  during  the  early  portion  of  the  post- 
Tertiary  period,  became  gradually  more  and  more  temperate, 
Apus  glaciaiis  died  out,  >ust  as  PecUn  islandiciis,  once  ao 
common  in  our  seaa,  and  the  shells  of  which  are  so  plentiful 
in  some  of  the  laminated  clays  of  the  west  of  Scotland,  dis- 

I  appeared,  and  is  only  now  found  living  in  high  latitudes.  Mr 
Jtennie  discovered  the  remains  of  boreal  plants  in  the  same 
deposit  with  those  .^jiiw,  and  this  strengthens  still  more 
the  supposition  that  the  fragment?  from  the  Corstorpliine 
lake-deposit  are  those  of  the  northern  Apus.  Apus  mneri- 
formis,  on  the  other  hand,  has  apparently  a  more  southern 
distribution,  which  may  account  for  it,  also,  not  being  found 
in   Scotland.     Though   it   is   thus   almost  certain   that   no 

Ifhyilopoda  now  exist  in  our  district,  I  should  not  be  sur- 
lirised  it  Argvius  foliaieius — the  British  representative  of  the 
Srancbiura — may  yet  be  found  to  be  a  member  of  the  district 
feuna.  Argulus  is  a  parasite  on  various  fresh-water  fishes, 
•8  the  trout,  pike,  carp,  stickleback,  etc.  It  is  very  depressed 
And  round,  and  only  about  the  one-fifth  of  an  inch  across,  and 
as  it  sticks  close  on  the  skin  of  the  fish,  it  may  be  easily 
overlooked.  Argulus  can  swim  freely  when  it  chooses  to  do 
RO,  and  may  then  be  caught  by  tow-net,  but  usually  it  is 
obtained  adhering  to  lish. 

The  Cladocera  obtained  in  the  district  around  Edinburgh 
number  twenty- nine  species,  and  belong  to  twenty-two 
lenera.  In  the  following  list  the  arrangement  and  oomen- 
[ature  of  C.  L.  Herrick's  "  Final  Report  on  the  Crustacea  oC 
inesota  "  is  more  or  less  adhered  to,  Dr  Baird's  classical 
rork  on  the  British  Entomostraca,  and  the  "  Monograph  of 
diie  British  Entomostraca  belonging  to  the  families  Bosminiduj, 
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Macrothrici(la\  and  Lynceidro,"  by  Uie  Rev.  A.  M.  NormMf"* 
Bnd   Dr   G.   S,   Brady,   have   aUo   been    largely   consulted 
Various  other  papers  on  the  C'ladocera,  both  by  Britiah  and 
ContiDental  authors,  have  beeu  made  use  of  Lu  lit-r^rmimnj 
the  diflereut  species  recorded  in  the  liat 


Oixler  CLADOCERA. 

Suborder  Calyptomera. 

Family  S I D I D  /K. 

Genus  Sida,  Stnius. 

n-ystallina  (0.  F.  MuUer). 


I 


1770.  n»M<K  <^V*iiUwt.  0-  F.  U<ltl»t,  ZooL  Du.  Prod.,  No.  MM. 
ISfiO.  fiida  cryiCaUtna,  Ibinl.  Brit.  Eaton.,  f.  lOT,  ^  lii.,  Gg^  3, 
t  :  pi.  xlli.,  fig.  1  a-h. 

Thia  large  aud  fine  epectea  has  only  been  obtained  in  one 

locality  within  the  prcscrilwd  area,  viz..  in  Ilaith  Lake,  Kirk- 
caldy, Fifeshire.  I  have  records  of  the  apeciea  for  the 
following  Scottish  localities  beyond  our  district; — Greenau 
Loch,  Bute;  Middle  Loch  (near  the  source  of  the  river 
Lnssa).  Mull;  Loch  Awe,  district  of  Assynt,  Sutherland- 
shire  ;  and  Loch  Tay,  Perthshire. 


Genus  Dapbnella,  Baird. 

Daphnella  hraehyura  (Liuvin). 

1818,  Sida  briKhynra,  Liirit),  Branch,  d.  DtnxigeT  Ge([, 

1350.  Daphnella  uiiiigii,  Baird,  op.  cit.,  p.  109,  pi.  xiv.,  fig«.  1-4. 

Daphnella  is  much  smaller  than  the  last.  It  has  been 
obtained  in  two  localities  within  the  district,  viz..  Loch 
Leven,  Kinross-shire;  and  Raith  Lake,  Kirkcaldy.  Also  in 
the  following  Scottish  localities  beyond  the  limits  of  the 
district,  viz.,  Middle  Loch,  Loch  Scuban,  Loch  Ardglass,  and 
Loch  Uisg,  all  in  the  island  of  Mull.  Greenock  (M.  F. 
Dunlop). 
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Family  Daphnida 
Genus  Ceriodaphnia,  Dana. 
Ceriodaphnia  reticulata  (Jurine). 

1820.  Monoeulus  retieukUuSf  Jorine,   Hist.   Nat.   Monoc,    p.   180, 

pi.  xIf.,  figs.  8,  4. 
1850.  Daphnia  retieulatiM,  Baird,  op.  ci^,  p.  97,  pL  vii.,  fig.  6;  pL  ziL, 

fig.  1  ( <{ ),  and  fig.  2  (yar. ). 

Baith  Lake,  Kirkcaldy,  is  the  only  locality  within  the 
district  where  this  species  has  been  obtained.  I  have  records 
of  its  occurrence  in  the  following  localities  beyond  the  area : 
-^Loch  Strathbeg,  Aberdeenshire  ;^  lioch  £ye^  Boss-shire 
(East) ;  and  Middle  Loch,  MulL 

Genus  Scapholeberis,  Schddler. 
Scapholeberis  mucronaia  (0.  F.  Miiller), 

1776.  Daphne  mueronata,  0.  F.  MiiUer,  ZooL  Dan.  Prod.,  No.  2404. 
1860.  Daphnia  rmteronatm,  Baird,  op.  cilL,  p.  99,  pL  z.,  figs.  2,  8. 

The  only  Scottish  locality  I  know  of  for  this  species  is 
Baith  Lake,  Kirkcaldy,  where  it  was  moderately  common 
when  I  yisited  the  loeh  in  August  1890. 

Genus  SimocephaluB,  Schodler. 
SimocepTiaXus  vetulvs  (O.  F.  MiiUer). 

1776.  Dapkiievetida^  Miiller,  ZooL  Dan.  Prod. »  No.  28:99. 
1850.  Daphnia  vetuJa^  Baird,  op.  eit.,  p.  95„  pL  z.,  figs,  1,  la. 

This  is  evidently  a  more  common  species  than  the  last.  It 
has  been  obtained  in  Duddingston  Loch,  near  Edinburgh ;  in 
Eilconquhar  Loch,  Baith  Lake,  and  Lochgelly  Loch,  Fifeshire ; 
and  beyond  the  district,  in  Loch  Strathbeg,  Aberdeenshire. 

Genus  DaphDia,  0.  F.  MtOler. 

Daphnia  pulex  (Linn^). 

1768.  Afonoeulus  pukx,  Linne,  Sjst.  Nat.,  10th  ed.,  toI.  i.^  p.  685, 

No.  41. 
1860.  Daphnia  puUx,  Baird,  op.  eit.,  p.  89,  pi.  yL,  figs.  1-8. 

Daphnia  pulex  has  been  obtained  in  Duddingston  Loch^ 
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nur  T^inbnrgh ;  Bailh  I^ke,  Kirkcaldy ;  Loch  Leven. 
KinroM  ;  and  in  the  following  other  Scottish  lochs : — Loch 
Stratbbeg,  AbcnlceDshire ;  Loch  AchoRcloich,  Koss-shiru 
(Kaat) ;  Lo<;h  ^lulkch  Come,  in  A»yQt,  Sutherlani 
and  in  Loch  Uarruy,  Orkney. 


Daphnia  lonyispina,  O.  F,  Muller. 


idfthini^ 


I 


USB.   IkifAnui  h-ngirpiKii,  0.  F,  MiiU«r,  Entomcatrsck,  p.  88,  t.  jui., 

hgt.  8-10. 
IH&U.  Dapknia  pitlex,  var.  longi^ma,  Burd,  vp.  cU.,  p.  SB,  pL  Tti., 

flgii.  S.  4. 

TliiB  appeani  to  be  less  comiaoo  than  Daphnia  jndex.  Tlie 
ouly  locality  within  tbo  district  where  it  was  obtained  was 
Loch  l^ven,  Kinross-shire.  It  has  also  beeu  observed  in  Loch 
Strathbeg,  Aberdeenshire ;  and  Loch  Ness,  Invemess-shire. 

Family  BosuiNlD.C  ^H 

Genus  BasEiiDa.  Baird.  ^f 

liosmina.  ImvjiroBtris  (0.  F.  Miiller). 

n-H,    !.■! •>■'-,•.■.  l«,.fpnVr,\  0.  F.  Mullnr,  Zool.  Dan.  Prod.,  No.  2S&i. 
1867.  Bvfniaa  laagiroHrit,  Varmtn  and  Bndj,  NsL  Hilt  Tram,  of 
Northumb.  and  Darbnoi,  vol.  L,  p.  SS7,  pi.  ziii.,  fig.  4. 

Loch  Leven  is  the  only  locality  within  the  district  where 
I  have  observed  this  liosmina.  But  I  have  records  of  it  from 
several  other  Scottish  localities — Loch  Ness,  Inverneas-ahire ; 
Loch  Balnagowan,  island  of  Lismore,  Argyleshire;  Loch 
Ardglass,  Ixich  Scuban,  Middle  Loch,  Mull;  Loch  Ascog, 
Bute ;  a  small  loch  near  Buthcrglen,  Lanarkshire ;  Loch 
Tay,  Perthshire, 

Family  Lvncodaphnid^,  Sars  (1861). 
Cienua  Ilyocryptas,  G.  0.  Sars. 

lUjocryptue  sordidm  (Lidvin). 

1853,  Acanthocrrcits  sorduitis,  lAirin. 

1861.  ItytKryptiu  sordidua,  G.  0.  San,  Out  il«  i  Omegnen  af  ChrittL 
foreltoin.  Clad.,  p.  11. 

This  species  is  usually  more  or  less  coated  with  mud,  from 
its  habitat  being  among  mud  at  the  roots  of  aquatic  planto, 
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and  is  thus  very  liable  to  be  overlooked.  Hyoeryptus  sordidus 
has  been  obtained  in  three  localities  within  the  district  aronnd 
Edinburgh,  viz.,  Lochend  Loch,  where  it  was  common ;  Loch 
Leven;  and  in  a  ditch  by  the  side  of  Harelaw  Dam, — the  first 
and  last  localities  are  in  the  vicinity  of  Edinburgh.  I  have 
also  records  of  its  occurrence  in  Loch  Morar,  Inverness-shire; 
Loch  Tay,  Perthshire ;  and  in  a  small  loch  near  Butherglen, 
Lanarkshire.    Greenock  (M.  F.  Dunlop). 

Family  LvNCEiDiB. 
Genus  Eurycercns,  Baird. 
Eurycereus  lanuUatus  (0.  F.  Mtiller). 

1776.  Lyncem  lameUatna,  0.  F.  Mmller,  Zool.  Din.  Prod.,  No.  8396. 
1860.  Bwyeerau  lameUaiui,  Baird,  cp.  cU,,  p.  124,  pi.  xy.,  fig.  1. 

Eurycereus  is  comparatively  a  common  species.  I  have 
obtained  it  in  Duddingston  Loch,  Raith  Lake,  Lochgelly 
Loch,  and  Loch  LeveiL  The  following  are  some  of  the 
localities  beyond  the  prescribed  area  where  I  have  obtained 
it : — Goldenhoof  Dam,  near  Howietoun,  Stirlingshire ;  Loch 
Strathbeg,  Aberdeenshire;  Loch  Morar,  Inverness-shire;  Loch 
Scuban  and  Loch  Ardglass,  island  of  Mull,  Argyleshire;  Loch 
Tay,  Perthshire ;  and  the  Paisley  Canal,  Senfrewshire. 

Genus  Aeropems,  Baird. 
Acn»perus  harpar-,  Baird. 

1835.  Ljpyxua  harpoB,  Baird,  Trans.  Berw.  Nat  Glab,  vol.  i.,  p.  100, 

pi.  ii.,  fig.  17. 
1841.  LjfnemtUueocgphahu,  Kooh,  Dentscli.  Cruat.  (Myriap.  u  Aracb.), 

p.  86,  pi.  z. 
1850.  Aeropenu  harjMf  Baird,  Brit.  Entom.,  p.  129,  pi.  xvi.,  fig.  5. 

Baird's  name  for  this  species  has  clear  priority  over  that 
of  Koch.  Acroperus  harpa^  is  a  moderately  common  species. 
It  has  been  obtained  in  Duddingston  Loch ;  in  Raith  Lake, 
Camilla  Loch  and  Lochgelly  Loch,  Fifeshire ;  and  in  Loch 
Leven,  Kinross-shire.  Also  in  the  following  among  other 
localities  beyond  the  district: — Goldenhoof  Bam,  near  Howie- 
toun, Stirlingshire;  Loch  Tay,  Perthshire;  Loch  Scuban, 
Mull;  and  a  small  loch  near  Katheiglen,  Lanarkshire. 
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GenQS  AkMpds,  G.  O.  San.  ^ 

Aknopn$  dongata,  0.  0.  Sara. 

1M2.  Almtftt*  tlmfoitt,  Q.  O.  Swa,  Ooi.  <1«  i   Omeg.   >I  Chriiti 

rorakom.  Clad,,  An^  Btdnji'*  P^  *'' 
lse7.  fyntnu  (lon^Ki,   Honu*  aad   Brady,    Mon.   of   tlM  BnL 

Eatom.,  p.  374,  pL  irifi.,  1^  1;  pL  ni..  lig.  2. 
1S84.  AWiuipiit  ilmgnl',  Horrick.  Orutt.  of  Minacwta,  ^  65. 

Thfl  only  locality  witliia  lb«  district  for  which  I  have « 
reoonl  of  this  species  ia  Loch  Levea,  but  I  think  it  will  jet 
be  obtained  in  other  frceh-water  loealitiea  aroond  Edinburgb, 
because  it  is  by  no  iDeana  a  rare  Ckdoceran.  I  have 
Alwiopnis  from  several  places  beyond  the  prescribed  area— u 
Loch  Tay,  I'erthshire;  Loch  MuUach  CMrie,  Sotherland- 
sfatTfl ;  Loch  Scab&n,  ialand  of  Mull,  etc. 

Genus  Leydl^  Kurz.  .^H 

Lei/du/ia  quotiTanyviaris  (Leydig).  ^^| 

lUO.  LpiMU*  fNodnM^'oH*^  Lefdig,  Kktuign.  der  Dtflkm.,  p.  SU, 
pL  tSil,  ag.  S9. 

I        l^'/illifii  jiinilniiiij'daris,  Kurz.  Itodpkiia  Ncner  ClHiiocarcn. 
IS91.  Lcydigia  quadrangutaru,  T.  Scott,  Ninth  Ano.  Seport,  p.  ui, 
p.  292,  [i].  ii.,  fig».  6  a,  J. 

I  recorded  this  species  in  the  Ninth  Annual  Repori  of  iht 
Fi)tkery  Board  for  Scotland  (1891),  as  having  been  obtained 
in  Lochgelly  Loch,  Fifeshire,  and  it  has  occurred  nowhere 
else  within  the  ilistnct.  Last  year  Mr  James  Steel,  Glasgow, 
presented  me  witli  some  material  he  had  collected  in  a  small 
loch  near  Ilutherylen,  Lanarkshire;  there  were  several 
interesting  thiogs  in  this  material,  and  one  of  them  waa 
Leydigia  quadrangularis.  I  do  not  know  of  any  other 
Scottish  record  for  this  species. 

Genus  Graptoleberia,  G.  0.  Sara, 

Graptolcheris  lestudinarius  (Fischer). 

18GI.  Lyneau  tettvdinariia,   fiacbcr.   Mem.  dea  Sst.  ^trMigsn,  St 

Pelerebonrg,  vol.  vi.,  p.  191,  pL  ix.,  figs.  3-6. 
ises.  OraploUbtria  UatuAinaritia,  Q.  0.  Sara,  np.  cit.,  p.  41. 

I  obtained  this  curiooa  little  species  in  Lochend  Loch, 
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Edinburgh,  and  this  is  the  only  locality  within  the  district 
where  GraptoUberis  has  been  observed.  I  have  it  also  from 
Loch  Tay,  Perthshire;  from  Loch  Mullach  Corrie,  Suther- 
Jandshire ;  and  from  Loch  Morar,  Inverness-shire. 


(Tentts  Alona,  Baird. 
Alona  guUaici,,  G.  0.  Sars. 

1862.  Alona  gtUtata,  O.  O.  Sarn,  tsjp.  et^.,  p.  88. 

1867.  Lpnceua  gulUUua,  Kormau  and  Brady,   Hon.   Brit.   Entom., 

p.  380,  pi.  xviii.,  fig.  6;  pi.  zzi.,  fig.  10. 
1884.  Almtm  guUaici,  Herrick,  Crustacea  of  Minnesota,  p.  94. 

I  have  only  one  record  for  this  species  in  the  district,  viz., 
for  Camilla  Loch,  Fifeshire.  It  is  almost  certain  to  occur  in 
other  localities,  as  it  has  a  fairly  wide  distribution,  but  being 
small  it  is  easily  overlooked.  I  have  records  of  its  occurrence 
in  Loch  Tay,  Loch  Mullach  Corrie^  and  Loch  Morar. 

Alona  tenuUaudis,  G.  0.  Sars. 

1862.  AUma  tenuieaudU,  G.  0.  San,  op,  eit.,  p.  87. 

1867.  Lynenu  Umiieaudu,  Norman  and  Brady,  op.  eii.,  p.  876,  pi. 

xlx.,  fig.  8. 
1884.  Alona  Unuieaudii,  Herrick,  op,  cU.,  p.  85,  pi.  i.,  fig.  2. 

I  have  this  from  the  same  locality  cis  the  last,  viz.,  Camilla 
Lochy  and  I  know  of  no  other  Scottish  record  for  Alona 
tenuicavdis.  It  is  distinguished  from  other  Lynceida:  by  the 
slender  form  and  armature  of  the  post-abdomen. 

Alona  castata,  G.  0.  Sard. 

1862.  Alona  eoslata,  G.  O.  Sars,  op,  ciL,  p.  38. 

1867.  Ljfneetu  cortaiui,  Norman  and  Brady,  <»p.  ei^,  p.  879,  pi.  xviii., 

fig.  2;  pi.  zzL,  fig.  7. 
1884.  Almaeootata,  Herrick,  op.  eU,,  p.  94. 

Alona  eostata  has  been  obtained  in  two  localities  within 
the  district,  viz.,  Lochgelly  Loch,  and  in  a  ditch  by  the  side 
of  Harelaw  Dam.  The  only  other  record  I  have  for  this 
species  is  for  Loch  Morar,  Invemess-shire. 


370  Proeu^ings  of  the  Royal  Phgaicat  SiKutf. 

Alana  guadrangvlaru  (Mtiller). 

I77S.  Xyncnu  quaiiningulaTit,  0.  F.  Hiill«r,  ZvA.  Dan.  PnJ..  p.  tH, 

No.  23PS. 
1860.  AUma  ^uadnmgiUant,  Baud,  BriL  Eaton.,  f.  tSl,  pL  tii., 

fi«.  1. 

This  moder&telj''  conuBoit  species  woa  obtained  in  Baith 
Lake,  Camilla  IjOch,  and  Lx'.hgelly  Loch,  Fifeshire ;  and  in 
Loch  Leven,  Kinross-shire.  I  have  il  also  from  Looh  Taf, 
Loch  Mullach  Conie,  Loch  Morar,  small  lochs  iu  Uie  iilimd 
of  Mull,  etc. 

Genus  Alonella,  G.  O.  Sars. 

AUiTulla  KiAffiui  (Ltlljcborg), 

ISGS.  LipuruM  a^ia.  Lilljeborg,  De  Cruit.  ia  ScmIs  occht.,  p.  I*, 

I>1.  vii..  Sg*.  »,  10.  JM 

r  1B61.  Alimdla  tiaitn,  O.  O.  Stn,  vp.  cit.,  p.  fia.  ^H 

1B84.  Alonella  cgigua,  Hanick,  op,  tU.,  p.  106.  ^H 

Loch  Leven,  frequent  along  the  north  and  south  shores. 
1  hftve  no  record  of  this  Rpecies  for  any  other  locality  within 
the  prescribed  area.  Alonella  exigua  was  obtained  in  Loch 
Morar,  Inverness-shire ;  and  Loch  Hempriggs,  Caithness- 
shire. 

Alonella  nana  (Baird). 

1843.  AcropcTiia  naintf.  Baird,  Ann.  and  Msg.  NiL  Hitt.,  vol.  ii., 

p.  62,  |>I.  iii.,  lig.  8. 
1862.  Atwidta  j'ggmaa,  G.  O.  Sars,  op,  cit.,  p.  62. 
1884.  AUmeila pygincca,  Herrick,  op.  cit.,  p.  105,  p).  H.,  fig.  7. 

Alanella  nana  has  been  obtained  in  two  localities  within 
the  district  around  Edinburgh,  viz.,  Raith  Lake,  Kirkcaldy; 
and  Loch  I^ven.  I  have  AlontUa  na»a  also  from  Loch 
Morar.  This  is  a  very  small  species,  being  only  about  '26 
mm.  {jIts  of  an  inch) ;  it  ia  therefore  easily  overlooked. 
Seen  under  a  moderately  high  power  of  the  microscope,  the 
sculpture  of  the  skull  of  this  species  ia  very  pretty ;  it  has  a 
distinct  and  more  or  less  regular  fluted  appearance,  the  strife 
are  obliquely  transverse,  extending  downwards  from  the 
front  in  more  or  less  regular  curved  lines. 
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Genus  Peracantha,  Baird. 
Peracaniha  truncata  (0.  F.  Miiller). 

1781.  Lynceus  truneatus,  0.  F.  Miiller,  Entomostraca,  p.  75,  pi.  ii.,  4-6. 
1850.  Feraeantha  truneaia,  Baird»  Brit  Entom.,  p.  186,  pi.  xri.,  fig.  1. 

Lochgelly  Loch,  Fifeshire,  is  the  only  locality  within  the 
prescribed  area  where  this  species  was  obtained.  I  have 
records  of  it  from  two  localities  beyond  our  district^  viz., 
Loch  Morar,  Inverness-shire;  and  Loch  Scuban,  in  the  island 
of  MnlL  Peraeantha  truncata  was  frequent  in  the  material 
from  the  Moll  loch. 

Genus  Pleurozus,  Baird. 
Pleuroxus  lafvis,  G.  0.  Sars. 

1861.  PUwroocus  laniHy  G.  0,  Sara,   Om.   de  i   Omeg.  af  ChrUti. 

forekom.  Clad.,  p.  22. 

1862.  PUurox%t$  haaiahu^  idem,  iUd»,  Andet  Bedrag.,  p.  62. 

1867.  Lyneeus  kevis,  Norman  and  Brady,  Mon.  Bnt.  Entom.  belong- 
ing to  the  Boamin,  Macrothric  and  Lynce.,  p.  88,  pi.  xviii., 
fig.  5;  pi.  zzi.,  fig.  14. 

Pleuraxus  lams  was  obtained  only  in  Camilla  Loch,  Fife- 
shire,  where  it  occurred  sparingly. 

PUurooeus  trigandlus  (0.  F.  Muller). 

1776.  Lyneeus  irigofullus,  O.  F.  Miiller,  Zool.  Dan.  Prod.,  No.  2395. 
1850.  FUurooBUB  trigoneUut,  Baird,  Brit  Entom.,  p.  184,  pi.  x?ii., 

fig.  8(9). 
,,      PUwroaeut  hamatus,  idem,  ibid.,  p.  186,  pi.  xvii.,  fig.  5  ( <{ ). 

This  species  appears  to  be  more  common  than  the  last. 
It  has  been  obtained  in  two  localities  within  our  area^ 
viz.,  fiaith  Lake,  Kirkcaldy;  and  Loch  Leven,  Kinrosa 
Other  loc{dities  where  I  have  records  of  its  occurrence  are 
Loch  Strathbeg,  Aberdeenshire ;  and  Loch  Tay,  Perthshire. 

Pleurooms  uncinatus,  Baird. 

I860.  PUwroxui  uneinatut,  Baird,  op.  ei^,  p.  185,  pi  xrii,  fig.  4. 
1884.  Fleuroxms  uneinaiuSf  Herrick,  Crmtacea  of  Minnesota,  p.  114. 

This  was  obtained  in  the  same  two  localities  as  the  last 
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eiiwiea — Eaith  Lake,  and  Looli  Leven.     It  was  also  obuiaed 
iti  a  small  loch  near  RuLheigleu,  Lanarksliire. 


Oenns  ChirdorDS,  Btunj.  H 

Chydorug  ijJiirru^iu  (0.  F.  MtiUer).  ^^1 

1778.  i^f«u  ipharu^it,  0,  F.  MilUnr,  Zool.  Dan.  Prod,,  No,  239t 
IBSO.  (^yloTva  iphimau,  Biird,  ep.  rit,  p.  ISO,  pL  stL,  fig.  8. 

This  is  one  of  the  commooe^t  spedeo  among  the  CladocerA. 
I  have  it  from  Duddingston  Loch;  Raith  I^ke,  Kirkcaldy ; 
Camilla  Loch,  and  Locligelly  Loch;  Loch  Leven  ;  Clubbiedeon 
Keaervoir,  near  Edinburgh,  etc.  And  the  following  amoug 
other  Scottish  localities — Loch  Tay,  Perthshire ;  Loch  Achna- 
cloich,  East  lioea-ahire;  Loch  Mnllach  Corrie,  Sotfaerland- 
shirej  Loch  Morar,  Inverness-shire;  lochs  on  the  island  of 
Lismore,  Argyleshire;  amall  loch  near  Ilutherglea,  Lanark- 
shire; Black  Loch,  Dunbar,  Haddingtonshire,  etc.,  etc. 


Oenus  MonOBpilia,  G.  0.  Sars. 
Monoapilis  tenuirostrts  (Fischer). 

]8&t     LvncciJ  trnmroitTis,  Fischer,   Rull.  do  Soc    Imp.   dei  Nat  d« 

Muatoi  p   ^i^,  pi.  M.,  li«s.  7-10. 
1861     M.mo3iil3  dix/ar,    G,    0.   Sara,   Oiii.    dc  i    Omeg.    af   Clirisli. 

rorvkom   Clnl.,  p.  23. 
1807    Mamspilu  It  i  uToalrit,   Norman   and   Brady,   op.   cU.,  p.  B2, 

ll   XIX     ffc  .;  (,L  IX..  fig.  8. 

This  is  a  remarkable  Cladoceran;  instead  of  casting  its 
shell  during  the  process  of  ecdyais,  each  new  shell  is  formed 
inside  of,  and  is  coalesced  with,  the  older  one,  and  being 
somewhat  larger  it  projects  beyond  the  margin  of  the  older 
shell.  When  the  animal  has  undei^one  several  ecdyses,  the 
outer  portion  of  the  shell  bears  a  number  of  concentric  lines 
very  like  the  growth-hnes  seen  in  various  Lamellibranch 
MoUuscan  shells. 

This  curious  species  was  frequent  in  one  or  two  places  on 
the  south  shore  of  Loch  Leven,  Kinross.  I  have  no  record 
of  MovaqiUia  for  any  other  locality  in  Scotland. 
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Suborder  Gymnomera. 
Family  PoLYPHEMiDiB. 
Grenus  Polyphemus^  0.  F.  Mtiller. 
Polyphemus  pedicvlus  (linn^). 

1746.  Mcnoduku  pedimlua,  Linii^  Faun.  Saec.,  Ko.  2048. 

1778.  Folyphemiu  pedieulua,  0.  F.  MilUer,  2ooh  Dan.   ProcL,  Ko. 

2417. 
1850.  Polyphemiu  pediculiu,  Baird,  Brit.  Entom.,  p.  Ill,  pL  X7ii., 

fig.1. 

Polyphemus  was  obtained  in  Baith  Lake  and  in  Loch 
LeveiL  This  species  seems  to  have  a  preference  for  moder- 
ately large  sheets  of  water.  It  was  frequent  in  Loch  Ness, 
Loch  Oich,  and  Loch  Lechy  in  1890;  abundant  in  Loch 
Morar  in  1892;  frequent  in  Loch  Tay  in  1893;  and  in 
Middle  Loch,  island  of  MuIL 

Genus  Bythotretphes,  Leydig. 

Bythotrephes  longimanus,  Leydig. 

Bythotrephis  longimamus  possesses  an  enormously  long 
post-abdominal  spine ;  it  has  otherwise  somewhat  the  aspect 
of  a  Polyphemus.  The  only  locality  within  the  area  where 
it  has  been  obtained  is  Loch  Leven,  Kinross-shire.  I  found 
it  common  in  Loch  Ness  and  Loch  Oich ;  frequent  in  Loch 
Morar ;  and  rather  scarce  in  Loch  Tay.  I  have  also  notes 
of  its  occurrence  in  Loch  Scuban  and  Middle  Loch,  island 
ofMulL 

Family  LEPTGDORiDiG. 
Genus  Leptodora,  Lilljeborg. 

Leptodora  hyalina,  Lilljeborg. 

This  beautiful  species  was  obtained  in  Loch  Leven,  but 
nowhere  else  within  the  district  It  was  moderately  common 
in  some  of  the  tow-net  gatherings  from  that  loch.  I  also 
found  it  frequent  in  Loch  Morar  tow-net  gatherings,  and 
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also  in  those  made  in  Loch  Tay,  The  Eev.  A.  M.  Norm&D 
obtained  it  in  Locbmaben  Loch,  Dumfriesshire.  When  alive, 
its  presence  iji  the  water  can  only  he  detected  by  the  black 
pigment -spot  that  constitutes  tlie  creature's  eye.  Leptodora  a 
a  large  Cladoceran ;  some  of  my  specimens  from  Loch  LeYen 
measure  at  least  three-eighths  of  on  inch  in  length,  but  vith 
the  exception  of  the  black  eye-spot  it  is  perfectly  transparent; 
hence,  though  by  no  means  rare  in  Britain,  it  had  been 
overlooked  even  by  such  a  careful  observer  as  Dr  Baird,  and 
was  only  discovered  when  the  Rev,  A.  M.  Norman  examined 
Lochniaben  Ix)ch,  a  locality  that  had  previously  been  ex- 
amined by  Dr  Baird. 

With  Lcptod&ra  hyalijia  I  complete  my  list  of  the  fresh- water 
Cladocera  observed  within  the  district  around  Edinburgh; 
and  this  also  Snishes,  for  the  present,  my  enumeration 
of  the  land  and  fresh-water  Crustacea  of  the  area. 

In  my  first  paper  I  recorded  one  AmphJpod  and  nine 
Isopods,  and  in  the  second  pajier  thirty-five  Ostracods  and 
twenty-one  Copcpods,  for  the  district;  in  the  present  paper 
I  have  recorded  twenty-nine  species  of  Cladocera,  making 
the  total  number  of  species  of  land  and  fresh-water  CrustBcea 
recorded  for  the  district  around  Edinburgh  ninety-five.  This 
number  is  likely  to  be  considerably  angmented  when  the 
district  comes  to  be  more  thoroughly  investigated. 

It  may  be  of  interest  to  those  not  familiar  with  the 
Entoniostraca,  if,  before  leaving  this  part  of  my  subject,  I 
should  indicate  one  marked  and  characteristic  difference  in 
the  manner  in  which  the  reproduction  of  the  species  is 
accomplished  in  each  of  the  three  large  groups  of  the 
Eiitomostraca  dealt  with  in  the  preceding  lists,  viz.,  the 
Ostracoda,  the  Copepoda,  and  the  Cladocera. 

The  Ostracoda  may  he  described  as  the  "  oviparous  group." 
In  this  group  the  ^gs  are  usually  deposited  on  floating  or 
submerged  leaves  of  aquatic  plants,  pieces  of  wood,  eta,  or 
on  stones  at  the  bottom,  and  are  left  there  to  batch  out, 
without  apparently  any  further  parental  care. 

The  Copepoda  and  Cladocera,  on  ihe  other  hand,  may  be 
described  as  the  "  ovoviviparous  groups,"  but  with  thia  differ- 
ence between  them.     In  the  Copepoda  the  eggs  are  usually 
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deposited  in  either  one  or  two — but  never  more  than  two- 
little  external  sacs — the  ovisacs — ^which  are  attached  to  the 
genital  segment  of  the  abdomen,  and  are  in  communication 
with  the  oviducts,  so  that  the  eggs,  as  they  are  successively 
matured  within  the  body  of  the  animal,  pass  into  them. 
The  ovisacs,  especially  when  there  are  two  of  them,  one  on 
each  side  of  the  abdomen,  as  in  Cyclops,  enhance  the  grace- 
ful appearance  and  beauty  of  the  little  creatures,  as  they  are 
usually  more  or  less,  and,  occasionally,  even  brilliantly 
coloured.  In  the  Cladocera  the  eggs  are  carried  in  an 
ovigerous  chamber  situated  within  the  posterior  portion  of  the 
sort  of  bivalve  test  with  which  many  species  are  furnished, 
as  for  example  in  DapJmia,  or  within  a  dorsal  sac  formed 
by  an  outgrowth  of  the  dorsal  surface,  as  in  Polyphemus  or 
Bythotrephes.  But  whether  the  eggs  are  carried  in  ovisacs, 
as  among  the  Gopepoda,  or  in  an  ovigerous  chamber,  as 
among  the  Cladocera,  they  remain  in  these  receptacles  till 
the  young  are  hatched.  These  two  groups  thus  differ  very 
markedly  from  the  Ostracoda.  The  so-called  winter  eggs 
of  the  Cladocera  are  enclosed  in  a  portion  of  the  parental 
test,  or  in  a  special  covering  formed  by  the  parent  Cladoceran, 
and  then  becoming  detached  within  this  specialised  cover- 
ing or  ephippium,  they  fall  to  the  bottom  and  remain  there 
till  the  season  favourable  for  their  development  arrives. 
Of  course  there  are  exceptions,  and,  if  the  marine  species 
belonging  to  the  three  groups  were  included,  very  peculiar 
exceptions,  to  the  characteristic  differences  I  have  tried 
briefly  to  indicate;  but  as  I  am  only  dealing  at  present 
with  the  fresh-  and  brackish- water  species,  the  exceptions 
are  fewer. 

One  serious  trouble  experienced  by  the  student  of  the 
fresh- water  Crustacea,  and  especially  of  the  Copepoda,  is  the 
large  number  that  are  to  be  met  with  in  all  stages  of 
development;  and  as  the  penultimate,  or  antepenultimate, 
stage  of  one  species  frequently  closely  resembles  the  mature 
stage  of  another  and  different  species,  the  greatest  vigilance 
is  necessary  to  avoid  mistaking  the  young  stage  of  one 
species  for  the  adult  stage  of  another ;  the  surest  course  to 
adopt  is  to  discard  all  specimens  except  those  where  the 
VOL.  xn.  *i  ^ 


37U  Proeefdings  o/the  Jtogal  Pkgaieai  Seeieiy. 

femakit  are  bearing  ovmcs,  as  the  pomeMion  of  these  is 
asiully  an  indication  of  maturity. 

I  now  propose,  by  way  of  conclusion  to  the  present  paper, 
to  uppencl  a  li^t  of  Scotlisli  iipecies  of  Cladocara  that  have  not 
yot  bcun  observed  in  the  district  around  Edinburgh,  together 
with  a  note  of  a  few  of  the  localities  where  each  lias  been 
obtained;  such  a  list  will  be  useful  for  compamon,  anrl  will 
indicate  the  blanks  that  have  yet  to  be  filled  up,  ere  wc 
liave  a  complete  list  for  the  district. 
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OBSERVED   IN   TUG   DiSTItlCT   AUOCND   EdINBI'FGH. 

Hiflopedimn  ffibherrm,  Zaddacli.  This  has  been  obtained  in 
I,och  Ness  and  in  Loch  Alorar,  Inveiuess-sliire.  (In 
Ueith's  I^am,  and  in  a  reservoir  behind  the  Cut,  al 
Greenock — M.  F.  Dimlup,  Greenock.) 

Vapknia  Jardinii,  Baird.  I-'re({uent  in  Locli  Xess,  InverneBS- 
shire ;  and  in  Loch  lay,  Perthsbin. 

Hosmina  lon^'spiv/t,  Lpydi{;,  Loch  Skene,  Bumfrieashirp 
(CI.  S.  IJrady) ;  Stornoway,  Lewis  (A.  M,  Norman)  ;  Loch 
r>;»ln.if;owan,  Lismore  Island,  Argyleshire. 

Jkmmhw  corcfioiii,  Daird.  Lochniabeu  Castle  Loch,  Dumfries- 
sliire.  This  curious  species  forms  a  considerable  part 
of  the  food  of  the  vendace  {Coregonns  albula) — a  i-are 
Ih'itish  fresh-water  fish  found  in  Lochmaben  Loch. 

MacroihriK  lalicornis  (Jnrine).  This  was  obtained  in  Loch 
Morar  (1892);  also  in  North  Shaws  Loch,  Selkirkshire 
{G.  H.  ISrady,  1867). 

Macrothi-iv  roncn  (.Turine).  Lochmaben  Loch,  Dumfritsshire 
(Sir  W.  Jardine,  Dart,  and  Mr  W.  Yarrell). 

Drepaiioihrb:  ilentato,  Enren.  {D.  hamnta,  Sars).  Lochend 
Loch,  Kirkcudbrightshire ;  and  Loch  Skene  and  Ixich- 
niaben  Loch,  Dumfriesshire  (G.  S.  Brady). 

Acanlhohheris  enrvirodris  (0.  F.  Miiller).  Found  in  a  tarn 
in  the  island  of  Cumbrae,  by  Mr  David  IJobertson. 

Caviptocercus  Mcicfurns  (0.  F.  Miiller).  Tliis  was  obtained 
in  Loch  Morar,  Inverness-sbiro;  Loch  Tay,  Perthshire; 
and   Loch  Scuban,  island  of   Mull,  Argyleahire ;   near 
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Stornoway,  island  of  Lewis  (Rev.  A.  M.  Nonnan); 
Alemoor  and  North  Shaws  Lochs,  Selkirkshire;  and 
Lochmaben  Loch,  Dumfriesshire  (Dr  6.  S.  Brady); 
Paisley  Canal  (Mr  David  Bobertson). 

LeptorhynchiLS  falcaius  (6.  0.  Sars).  Loch  Morar,  Inverness- 
shire.  Dr  6.  S.  Brady  obtained  it  in  Lochend  Loch, 
Kirkcudbrightshire;  and  Lochmaben  Castle  Loch,  Dum- 
friesshire. 

ChydoTus  globosus,  Baird.  Paisley  Canal  (D.  Robertson); 
Loch  Balnagowan,  island  of  Lismore,  Argyleshire;  Loch 
Scuban,  island  of  Mull. 

Anchistropus  emarginaius,  6.  0.  Sars.  In  the  Paisley  Canal, 
Renfrewshire  (Mr  David  Robertson).  Herrick  states 
that  it  is  just  possible  this  may  be  the  male  form  of 
Chydarus  globosus  ("  Crust  of  Minnesota,"  p.  118). 

It  will  be  observed  from  the  preceding  supplementary  list, 
that  twelve  species,  recorded  from  various  parts  of  Scotland, 
have  not  yet  been  obtained  in  the  district  around  Edinburgh. 
But  it  is  almost  certain  that,  at  least,  some  of  them  will  be 
discovered  within  our  area,  when  it  comes  to  be  more 
thoroughly  examined. 

XXXI.  A  Contribution  to  the  Vertebrate  Fauna  of  West 
BosS'Shire.  By  Lionel  W.  Hinxman,  B.A.,  and  William 
Eagle  Clarke,  F.LS.,  etc. 

(Read  18th  Aprill894.) 

Although  material  for  a  complete  review  of  the  Vertebrates 
of  the  Faunal  Area  of  West  Ross  is  not  at  the  present 
time  available,  we  have  thought  it  desirable  to  place  on 
record,  in  these  short  notes,  the  results  of  our  personal  ob- 
servations in  the  districts  of  Torridon,  Applecross,  and 
Strathcarron  during  the  past  few  summers,  supplemented 
by  the  information  obtained  from  keepers  and  others  in 
various  parts  of  the  area.  And  here  we  gladly  take  the 
opportunity  of  expressing  our  thanks  for  the  valuable 
assistance  willingly  rendered  by  Mr  W.  Macdonald,  Torridon; 
Mr  Donald  Matheson,  Kinloch,  Shieldaig;  Mr  W.  Angus, 
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SUath-nQ-ShftlUg;  Mr  John  Stuart,  Applecroaa;  voA  K^ 
Kenneth  Muclcau,  Kinlochiianipli. 

The  Faunal  Area  of  West  Rosa  has  received  very  litfle 
attention  from  nalumlists,  while  the  central  and  soathen 
portions,  which  arc  more  particularly  treated  of  in  this 
paper,  have  boon  especially  uufortonate  in  this  respect,  and 
hence  the  writers  have  thought  it  desirable  to  ofTer  this  slight 
contribution  to  their  natural  history.  The  northern  section 
of  the  area  has  Wn  more  favoured.  It  hag  several  excellent 
resident  naturnlistB,  whose  labours  ere  gathered  together  in 
Mr  Dixon's  interesting  "  Gairloch,"  to  which  our  readers  are 
referred  for  much  information  relating  to  that  portion  of 
West  Koss- shire, 

Area  under  cOTisideration. — The  area  to  which  these  notes 
refer  may,  for  convenience  of  description,  be  divided  into 
four  districts,  uunicd  as  follows : — 

(1)  DundonntU — extending  from  the  soutbem  boundary 
of  Cromartyshire,  immediately  south  of  Glen  Achall,  to  the 
watfiTBhud  between  the  two  Gminard  rivers,  and  incladins 
the  ■ironrtd  ilrnint'd  by  the  streams  flowing  into  the  two 
I^ch  lirooma  and  the  eastern  side  of  Gruinard  Bay. 

(2)  Cii ivloch—i\ia  country  drained  by  the  Little  Gruinard, 
Ix)ch  M.iree,  the  head-waters  of  the  Ewe,  and  the  streams 
Uowing  into  the  Gairloch,  and  including  Kudha  Mor  and  the 
Noi-th  Point — the  two  promontories  on  cither  side  of  Loch 
Ewe. 

(.f)  Applecross — comprising  the  peninsula  of  that  name, 
together  with  the  ground  round  the  head  of  Loch  Ton-Jdon, 
drained  by  the  ICishovn,  Ualgy,  and  Torridon  rivers. 

(4)  Slrathcarron  and  Lochalsh — the  south-western  part  of 
the  county,  drained  by  the  Carron,  Ling,  Elehaig  and  Shiel, 
and  other  streams  (lowing  into  Lochalsh. 

Physical  Feati'rcs. — Tiie  physical  configuration  of  West 
Ross  does  not  favour  the  presence  of  au  abundant  or  varied 
fauna.  It  is  emphatically  n  mountainous  region,  and  includes 
some  of  the  wildest  and  most  rugged  scenery  of  the  "West 
Highlands.  Fully  two-thirds  of  the  area  has  an  elevation  of 
1000  feet  and  upwards  above  sea-level;  fifty-six  mountains 
reach  a  height  of  between  2500  and  3500  feet,  twenty-seven 
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of  which  exceed  3000  feet,  and  it  is  only  in  the  north-west, 
round  the  Gairloch,  and  on  the  North  Point,  that  any  con- 
siderable extent  of  ground  below  500  feet  in  elevation  is  to 
be  found.  The  greater  part  of  West  Eoss  is,  in  fact,  a  high 
mountain  plateau,  carved  by  the  forces  of  denudation  into  a 
hundred  forms  of  ridge  and  hollow,  deep  corrie  and  shattered 
summit-peak,  and  trenched  by  narrow  valleys  in  which  flow 
the  principal  streams.  These  valleys  are  continued  below 
sea-level  as  narrow  sea-lochs,  which  penetrate  far  up  among 
the  hills ;  while  the  still  further  incursion  of  the  sea  at  an 
earlier  period  is  indicated  by  the  fragments  of  raised  beaches, 
seen  as  flat  terraces  of  shingle,  that  occur  here  and  there  at 
the  mouths  of  the  glens,  and  along  the  sides  of  the  sea-lochs. 
From  the  shores  of  most  of  these  lochs  the  hills  rise  steeply 
almost  from  the  water's  edge,  as  at  the  head  of  Loch 
Torridon,  where  from  the  beach  the  eye  ranges  directly 
upwards  to  the  summit  of  Leagach,  3400  feet  overhead. 

The  eastern  boundary  of  West  Eoss  follows  the  water- 
shed of  Scotland,  running  with  a  sinuous  course,  but  general 
southerly  trend,  from  Glen  Achall,  north  of  Loch  Broom,  to 
Beinn  Loyne  at  the  head  of  Glen  Clunie,  where  it  meets  the 
northern  limit  of  Inverness-shire,  which  extends  W.N.W.  to 
the  coast  at  Glenelg.  Nowhere  is  the  watershed  at  a  greater 
distance  than  15  miles  from  the  nearest  point  of  the 
western  sea-board.  The  rivers  are,  consequently,  insignificant 
in  length,  and — with  the  exception  of  the  Ewe,  which  drains 
the  great  reservoir  of  Loch  Maree — of  little  volume,  save 
after  heavy  rains,  when  they  come  down  with  great  rapidity 
and  often  devastating  effect  Of  these  the  principal  are  the 
Broom;  the  Strathbeg  in  Dundonnell;  the  Big  and  Little 
Gruinards,  running  respectively  into  Little  Loch  Broom  and 
Gruinard  Bay ;  the  Ewe  with  its  headwaters  the  Garbh  and 
Breachaig,  running  into  and  draining  Loch  Maree;  the 
Kerry  at  Gairloch;  the  Torridon  and  Balgy  flowing  into 
Loch  Torridon;  the  Carron;  and  the  Ling,  Elchaig,  and 
Shiel  flowing  into  Lochalsh. 

In  all  these  rivers  salmon  and  sea-trout  are  found  at  some 
time  during  the  year,  and  there  are  few  of  the  larger  burns 
up  which  sea-trout,  and  now  and  then  a  grilse  or  two,  do  not 
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mn  when  there  is  water  to  carry  timm,  though  in  many 
castta  they  are  proveoted  by  falls  from  getting  any  distance 
from  the  sea. 

None  of  the  Woat  Ross  streams  can  be  called  earlg  riTers, 
and  except  in  the  Kwe  and  Balgy  the  run  of  fish,  even  in 
the  later  spring  monthB,  is  very  smoJl,  the  balk  of  the  grilse 
and  sea-trout  not  coming  np  till  the  first  spates  of  Jane. 
The  exception  in  tlio  cose  of  the  two  rivers  mentioDed  is,  no 
doubt,  dne  to  their  having  a  short  course  to  the  sea  out  of 
large  loolia — I^ch  Maree  and  Loch  Damph — in  which  the 
temperature  of  the  water  is,  in  some  degree,  raised  aiid 
brought  nearer  to  that  of  the  Atlantic  than  in  those  streams 
which  flow  directly  from  the  mountains,  and  are  fed  by  the 
molting  snowa  of  spring. 

Lochs. — Freshwater  locha  are  very  unmeroas  and  of  every 
size,  from  the  alpine  tarn  high  np  in  the  mountain  corrie,  or 
the  dark  pools  of  the  peaty  flats,  to  the  wide  expanse  of  Loch 
Maree  with  its  clustered,  wooded  islets,  the  breeding-places 
oT  Gnlla,  Divers,  and  possibly  a  few  pairs  of  Grey -lag  Qeese. 

Siilmon  and  sea-trout  are  found  in  greater  or  If^ss  number? 
in  the  following  lochs: — Na  Sheallag  in  Dundonnell;  Maree, 
Coulin,  Clair,  and  Varanaich  in  Gairloch;  lasgaich  at  the 
head  of  Glen  Torridon  ;  Damph  and  Coultrie  on  the  Balgy : 
Doule  in  Gleu  Shieldaig;  Dhugaill  and  Sgamhain  in 
StrathcaiTon. 

All  those  lochs  in  uninterrupted  communication  with  the 
sea  hold  brown  trout,  varying  much  in  size  and  quality, 
while  into  some  others,  apparently  inaccessible,  they  have 
been  introduced  by  human  or  other  agency. 

Char  occur  in  Loch  Maree  and  three  or  four  other  small 
lochs  in  the  Gairloch  area,  in  Loch  Damph,  Loch  ram  Fiadh 
in  Torridon,  and  Lochans  Uaine  and  Corrie  Lair  in  the  Achna- 
shellach  Forest.  In  the  three  last-mentioned  localities  they 
are  of  quite  recent  introduction. 

I'ike  are  found  in  the  river  Kerry  and  Lochs  Feur  and 
Bad-na-Sgalaig  in  Gairloch,  where  they  were  introduced 
early  in  the  present  century. 

The  latter  lochs — Maree,  Fionn,  and  Damph — sometimes 
reward  the  angler  with  large  specimens   of  the   so-called 
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Salmo  "ferox/'  but  less  frequently  we  believe  of  late  years. 
Indeed,  there  is  general  complaint  of  the  falling  off  in  num- 
bers of  all  kinds  of  fish,  the  causes  assigned  being  the 
superabundance  of  bag-nets  along  the  coast,  and  poaching  at 
the  heads  of  the  sea-lochs  in  the  case  of  the  migratory  fish ; 
while  the  decrease  in  the  brown  trout  is  supposed  by  some 
to  be  due  to  the  substitution  of  sheep  for  cattle  on  the  hills. 

Woods. — The  wooded  areas  are  few  and  far  between,  and, 
as  a  rule,  of  very  limited  extent.  The  natural  woods  are 
mostly  birch,  with  a  few  alders  along  the  lower  stream 
courses.  The  lower  part  of  the  Dundonnell  Glen  is  well 
clothed  with  birch,  and  on  the  hillsides  the  trees  extend  to 
a  height  of  over  1000  feet,  while  round  Dundonnell  liouse 
there  are  many  fine  timber  trees — beeches,  limes,  chestnuts, 
and  walnuts — planted  some  hundred  years  ago. 

The  foot  and  sides  of  Loch  Maree  are  more  or  less  fringed 
with  natural  wood,  and  at  Glas  Leitire,  as  well  as  about  Loch 
Clair,  there  are  some  fine  specimens  of  ancient  pines,  relics 
of  the  primaeval  forest.  At  Flowerdale,  Kemsary,  and 
Kerrisdale,  there  is  also  a  considerable  extent  of  wood,  both 
natural  and  planted,  the  latter  including  hardwood  and 
conifers.  Farther  to  the  south  small  patches  of  natural 
birch  wood  occur  along  the  southern  shores  of  Loch  Torridon, 
in  Glen  Shieldaig,  Glen  Kishom,  and  at  Applecross,  where 
there  are  also  considerable  plantations,  and  some  timber 
trees  of  large  size. 

The  greatest  extent  of  planted  wood  is  found  at  Leckmelm 
and  Braemore  on  Loch  Broom.  Here  large  plantations  of 
conifers  have  lately  been  formed.  Sir  John  Fowler  having, 
we  believe,  put  in  as  many  as  six  millions  of  trees  on  his 
estates  at  the  latter  place.  At  Achnashellach,  in  Strath - 
carron,  there  are  also  plantations  of  recent  date. 

These  additions  to  the  wooded  area  of  the  district  are 
likely,  in  the  near  future,  to  have  an  important  influence  on 
the  avifauna  of  the  country.  Certain  woodland  birds,  now 
scarce  and  local,  or  only  occurring  as  chance  visitants,  may 
be  expected  to  become  common  and  general,  and  new  forms 
may  be  added  to  the  list  of  indigenous  species. 

Climate  and  Rainfall, — The  climate  is  that  common  to  the 
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west  coast  of  Scotland, — mild  and  humid,  with  a  mean 
atinual  temperaturG  ranging  from  iG-i  to  466  degrees. 

The  prevailing  westerly  and  aouth-weatcrly  winds  are 
gtin«rally  accompanied  by  mist  and  rain — easterly  winds 
bring  dry,  and  in  summer  often  very  hot  weather. 

The  winters  are  uaually  mild,  and  snow  does  not  often  lie 
Ion};  on  tha  low  grounda  The  rainfall  ta  excessive.  The  table 
given  below  shows  the  annual  and  mean  rainfall  dnring  six 
years  at  live  stations,  fairly  distribated  over  the  district 
from  north  to  south.  It  will  be  seen  that  only  at  Apple- 
cross  and  Stroma  Ferry  is  the  mean  fall  below  KO  inches, 
liotb  of  these  are  coast  stations,  situated  opposite  to  and  at 
no  ^roat  distance  from  the  hills  of  Skye,  which  to  a  certain 
(ixleut  drain  the  clouds  before  they  reach  the  mainland. 

At  Torridon  and  Glen  Carron,  situated  in  narrow  glens 
among  lofty  mountains,  the  mean  ranges  from  78  up  to  nearly 
S9  inches,  and  at  the  latter  station  reached  the  high  f^iure 
of  109  inches  in  the  wet  season  of  18110. 

That  this  excessive  rainfall  probably  affects,  both  directly 
and  indirectly,  the  aV'und.ince  and  distribution  of  certain 
species,  will  be  shown  later  on. 
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B7-S8 

Geology. — It  ia  perhaps  hardly  necessary  to  call  attention 
to  the  intimate  connection  that  exists  between  the  geology 
and  animal  life  of  every  district.  The  mutual  interdepend- 
ence of  plant,  insect,  and  bird  life,  and  the  obvious  influence 
of  the  geological  features  of  a  country  upon  its  Jlora,  alone 
render  these  features  of   importance   when  considering  its 
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fauna,  while  in  other  less  direct  ways  peculiarities  of  rock- 
structure,  soil,  and  glacial  phenomena  may  be  shown  to  be 
important  factors  in  determining  the  presence  and  distribu- 
tion of  certain  species. 

A  general  sketch  of  the  geology  of  West  Koss,  with  special 
reference .  to  the  points  more  directly  afifecting  its  faunal 
character,  may  then,  be  not  altogether  out  of  place. 

A  glance  at  the  most  recent  geological  map  of  Scotland 
shows  that  the  rocks  of  West  Boss  arrange  themselves  in 
three  well-marked  zones  of  varying  breadth,  running  parallel 
to  the  western  coast  in  a  N.N.E.  to  S.S.W.  direction. 

These  are  (beginning  in  the  west), — 

1.  The  Pre-Camhrian  Zone — including  the  Archaean  or 

Lewisian  Gneiss  and  the  Torridon  Sandstone. 

2.  The  Cambrian  Zone, 

3.  The  Eastern  Schist  Zone. 

1.  The  Pre-Canibrian  Zone, — The  Lewisian  Gneiss  occupies 
a  large  area  in  Gairloch  and  Dundonnell,  extending  from 
Talladale  and  Shieldaig  south  of  Loch  Maree  to  the  coast 
on  the  east  side  of  Gruinard  Bay.  Isolated  patches  of 
gneiss  also  occur  on  both  sides  of  Loch  Torridon  at  the 
narrows,  and  extend  along  the  southern  shore  of  the  outer 
loch  as  far  as  Arrin-na-chruineach. 

This  gneiss,  generally  conceded  to  be  the  most  ancient 
rock  in  the  British  Isles,  is  of  an  exceedingly  tough  and 
uncompromising  character,  yielding  little  to  the  forces  of 
atmospheric  denudation,  and  hence  peculiarly  well  fitted  to 
preserve  the  traces  of  glacial  action,  traces  nowhere  so  dis- 
tinctly visible  as  in  the  seaward  parts  of  West  Sutherland 
and  West  Boss.  The  country  where  the  Lewisian  Gneiss 
prevails  is  consequently  for  the  most  part  bare  and  rocky, 
with  ice-smoothed  hummocky  ridges  succeeding  one  another 
in  dreary  monotony.  Generally  barren  of  soil  and  herbage, 
there  is  little  in  these  regions  to  attract  bird-life.  The 
innumerable  small  lochans,  often  partly  covered  with  weeds 
and  water-lilies,  that  fill  the  ice-carved  rocky  hollows,  afford, 
however,  breeding  ground  for  a  few  pairs  of  Lesser  Grebes 
and  Bed  and  Black-throated  Divers ;  while  the  islets  in  the 
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iBrpor  locha  arc  often  occupied  by  a  colony  of  Common 
Gulls,  or  a  single  imir  of  GreaUtr  Blackbacka,  or  sometimes, 
when  wooded,  by  a  heronry,  where  the  ungainly  birds  look 
stian^ely  out  of  proportion  to  the  stunted  birch  and  hoUy 
trees  in  which  their  nests  are  placed. 

Immediately  to  the  north  of  Loch  Maree,  and  round  the 
head  of  the  Fiorni  Loch,  the  gneiss  rises  to  a  considerable 
height,  forming  the  nigged  mountains  of  Airidh  ik  Chart, 
Ben  I..air,  J^inn  k  Oiaisgain,  and  the  Maighdean,  whose 
mural  precipices  are  the  resort  of  the  Goldeu  Eagle,  the 
Peregrine,  and — until  within  the  last  few  years — of  the 
White-tailed  Erne. 

The  Torridon  Sandstone,  or  Torridonian,  as  it  is  now  called, 
rests  unconformably  upon  the  gneiss,  tilling  up  the  hollows 
and  lapping  over  the  lower  hills  of  the  ancient  land  snrfnce. 
It  is  chiefly  made  up  of  purple  and  chocolate- coloured  gritty 
sandstones,  with  local  developments  of  dark  shales,  Hagstones, 
and  basal  conglomerate  or  breccia.  These  rocks  occupy  the 
greater  part  of  Gairloch  and  Dundonuell,  and  nearly  the 
whole  of  Applecrosa,  and  form  some  of  the  most  striking 
scenery  of  the  West  Coast.  The  spiry  cones  of  An  Teallach, 
the  spear-shaped  crest  of  Slioch,  the  splintered  ridge  of 
Leagach — all  rising  to  heights  of  upwards  of  3250  feet — 
together  with  Alligin,  Ben  Dearg,  Ben  Bhau,  and  a  host  of 
minor  peaks — belong  to  this  formation ;  and  on  their  terraced 
cliH'a  of  sandstone,  whose  regular  bedding  gives  the  effect  of 
courses  of  cyclopiean  masonry,  most  of  the  remaining  pairs 
of  Eagles,  Buzzards,  Peregrines,  and  Ravens  in  the  district 
find  a  more  or  less  secure  nesting-place. 

But  apart  from  the  mountain  peaks  and  precipices,  the 
lower  hill-slopes  and  less  elevated  moorlands  sloping  to  the 
sea,  that  are  included  in  the  Torridonian  area,  have  a  peculiar 
character  induced  by  the  structure  of  the  underlying  rocks. 
The  successive  outcrops  of  sandstone,  horizontal  or  dipping 
gently  in  one  uniform  direction  over  large  areas,  form  a 
succession  of  terraces,  ilat  or  inclined  at  a  low  angle,  that 
follow  each  other  in  parallel  lines  along  the  contour  of  the 
hill-slopes.  On  the  higher  ground  these  termces  are  usually 
bare,  and  strewn  with  carried  boulders.     Lower  down  they 
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become  masked  by  a  thin  covering  of  peaty  soil,  thus  pro- 
ducing a  succession  of  shallow,  trough-like  hollows.  In  wet 
weather  the  water  is  prevented  to  a  great  degree  from 
following  the  natural  drainage  lines,  owing  to  the  fact  that 
these  hollows  lie  across  the  general  slope  of  the  ground. 
They  thus  become  completely  water-logged,  and  after  two  or 
three  days  of  rain  the  only  dry  spots  over  large  areas  will  be 
the  tussocks  of  coarse  grass  that  rise  above  the  sodden  ground. 
In  a  region  of  such  excessive  rainfall  this  may  well  account 
in  gi*eat  measure  for  the  scarcity  and  stunted  character  of  the 
heather  over  a  large  extent  of  the  district,  and  consequently 
affect  the  number  of  the  birds  that  depend  upon  heather  for 
cover  and  food  supply.  To  the  same  cause  may  be  attributed 
the  scarcity  of  such  birds  as  the  Curlew,  Golden  and  Green 
Plover,  Redshank,  and  other  waders  on  these  moorlands  in 
the  breeding  season,  a  scarcity  in  striking  contrast  with  their 
abundance  on  the  drier  hillsides  of  the  Central  and  Eastern 
Highlands. 

2.  Cambrian  Zone,  —  The  Cambrian  rocks  form  a  belt, 
usually  not  more  than  a  mile  or  two  in  breadth,  that  extends 
from  Ullapool  on  Loch  Broom  to  the  heads  of  Lochs  Kishorn 
and  Carron.  The  principal  member  of  this  series  is  the  white 
quartzite,  which  is  seen  capping  most  of  the  higher  mountain 
tops  along  the  line  from  An  Teallach  to  Buadh  Stac  in 
Strathcarron,  and  reaches  its  greatest  development  in  Ben 
Eighe,  whose  bare  glittering  scree-slopes  and  serrated  ridges 
form  one  of  the  most  striking  features  in  that  wonderful 
panorama  of  loch  and  mountain  which  opens  to  the  view 
from  the  head  of  Glen  Docherty.  This  quartzite  is  a  very 
siliceous,  hard,  and  splintery  rock.  It  breaks  up  into  large 
angular  fragments,  produces  little  or  no  soil,  and  is  therefore 
inimical  to  plant  and  animal  life.  In  fact,  no  mountain  tops 
are  so  utterly  barren  and  lifeless  as  those  covered  with  the 
Cambrian  quartzite.  Yet  it  is  amongst  the  tumbled  screes, 
composed  of  angular  blocks  of  all  sizes,  which  skirt  the 
highest  quartzite  peaks,  that  the  Snow  Bunting  is  to  be 
looked  for  in  the  breeding  season  in  West  Boss ;  and  it  may 
well  be  that  among  these  scenes  of  desolation  the  bird  finds 
the  nearest  approach  to  the  arctic  solitudes  it  loves  so  well. 


AnocMlrf  vtih  tlw  qoutnte  ie  r  bsttd  of  limostoDe  wfakh 
cnpa  <Ml  h«ra  utd  tbcn  )iloog  Uw  line  between  Loch  Bnom 
4Bd  tbe  bead  a(  Lodt  KithonL  The  ontciopa  are  geDenll]r 
intefmiKed  um)  of  l:tU«  fareftdth,  ftixl  it  is  only  along  Hie 
eutera  side  of  Olen  Kiabom  Cbu  Uua  rock  covers  anr  eitent 
of  ground.  Bat  wbeTever  it  occun  tbcre  is  an  iuiuiedi>t« 
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vsrie^  of  the  nsaQor  luriis,  rapedsUy  of  Uiosc  species  whicb 
an  inaectivoroiUL  ft  i«  a  ^Tist  oootnst  to  pass  from  the 
b«n«a  qtuftsiU)  ridges  that  rise  abore  tilen  Kisbom,  where 
Uw  Ftannigia's  enak  and  the  hoam  bark  of  the  Kaven  &ie 
the  only  sounds  to  be  heard,  to  the  lower  limestone  elopea, 
rich  in  vugetutioo,  where  the  air  is  filled  with  the  incessant 
notes  of  AVhcatcar  and  ^Vhinchat,  and  diversitied  by  bedts  of 
natural  w<hx1  resouodiDr;  with  the  song  of  Tjirush  luid  Black- 
bird, Redstart,  Willow- Wren,  and  Tree-I'ipit,  and  the  calb  of 
Cole-Tits  and  Chsflinchui. 

3.  The  Easiern  Schist  Zone. — The  eastern  schists  fringe 
the  eastern  side  of  the  Dundonnell  area,  and  extending 
southwards,  occupy  the  greater  part  of  Strathcarron  and 
Louhalsh.  Composed  chiefly  of  different  varieties  of 
quartzose  and  micaceous  schist  and  gneiss,  they  are  generally 
richer  in  alumina  than  the  rocks  to  the  west,  and  conse- 
quently yield  more  readily  to  atmospheric  weathering,  with 
an  accompanying  production  of  a  thin  soil  of  sandy  clay. 
Tlie  country  where  these  rocks  occur  is  therefore  for  the 
most  part  fairly  well  clothed  with  grass  and  heather. 

Our  acquaintance  with  this  part  of  West  Ross  is  at  present 
very  limited,  but  it  will  probably  be  found  that  the  bird-life 
in  tliis  region  approximates  more  closely  to  that  of  the 
heathery  moorlands  of  the  Central  and  Eastern  Highlands. 

Glaciation. — Nowhere  in  Scotland  are  the  traces  of  the 
tilacial  Period  more  distinctly  marked  than  in  the  area 
under  consideration,  and  especially  in  Torridon,  Applecross, 
and  the  western  side  of  Stmthcarron.  The  great  ice-sheet, 
travelling  seawards  from  a  centre  of  dispersion  that  lay  con- 
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siderably  to  the  eastwards  of  the  present  watershed,  has  left 
the  unmistakable  footprints  of  its  course  in  the  smoothed 
and  striated  rock-surfaces,  strewn  with  perched  boulders, 
that  are  found  everywhere  on  the  shoulders  and  ridges,  and 
even  in  some  cases  on  the  very  summits  of  the  hills. 

The  later  valley  glaciers  that  marked  the  close  of  the 
Glacial  Period,  have  further  swept  out  the  detrital  drift  and 
boulder-clay  left  behind  by  the  ice-sheet,  leaving  the 
bottoms  and  sides  of  the  valleys  bared  to  the  rocky  floor, 
with  here  and  there  only  a  fringe  or  group  of  barren,  stony 
moraines. 

The  ground  suitable  for  cultivation  is  therefore  of  very 
limited  extent,  and  the  arable  lands  are  mostly  confined  to 
the  raised  beaches  at  the  heads  and  along  the  shores  of  the 
sea-lochs,  and  to  the  alluvial  deltas  of  the  larger  streams. 
Hence  the  birds  usually  associated  with  cultivation,  such  as 
the  House  Sparrow,  Corn  Bunting,  Partridge,  and  Landrail, 
are  extremely  local  in  their  distribution,  and  almost  entirely 
confined  to  the  coast-line.  The  streams  flowing  through 
these  rocky  glens  carry  little  sediment  to  the  sea,  and  even 
when  in  heavy  flood  will,  from  the  nature  of  the  rocks  over 
which  they  flow,  be  charged  only  with  coarse  sand  and  shiugle. 

There  are  consequently  no  muddy  foreshores  to  attract  the 
waders,  no  ooze-banks  covered  with  zostera  for  the  sea-ducks 
and  wild  geese.  Both  these  classes  of  birds  are  in  fact  thinly 
and  locally  distributed,  and  the  latter  appear  only  to  visit 
the  shores  in  any  numbers  under  stress  of  weather  in  winter. 

On  the  shingle  beaches  however,  Arctic  Terns,  Oyster- 
Catchers,  and  Einged  Plover  breed  in  considerable  numbers; 
while  the  long  range  of  rocky  coast  and  scattered  islets 
afford  nesting  sites  for  Eock-Doves,  Gulls,  Shags,  and  a  few 
Black  Guillemots,  though  there  are  no  great  breeding  colonies 
of  Guillemots  and  Puffins,  such  as  those  found  farther  to  the 
north  on  the  lofty  cliffs  of  West  Sutherland. 

The  Fauna. 

It  has  been  mentioned  that  the  districts  under  considera- 
tion include  some  of  the  wildest  and  most  rugged  country  in 
the  Western  Highlands. 
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In  such  an  area  it  might  naturally  have  been  expected 
that  some  of  the  rarer  species  of  camivorona  mammals,  soch 
as  the  Wild  ('at,  the  Marten,  the  Polecat,  and  the  B&dger, 
might  find  an  asylum  wherein  they  would  be,  to  Mime  eilent 
at  least,  free  from  that  relentless  persecution  which  is  slowly 
hut  surely  effecting  their  extermination  in  Britain,  It  is 
diaappointing  to  make  known  the  fact  that  anch  is  not  the 
case.  Even  in  remote  West  lioss  these  species  are  now  not 
only  exceedingly  rare,  but  on  the  very  verge  of  extinction. 
While  tlie  day  of  these  rare  furred  carnivores  is  past  and 
gone,  yet,  thanks  to  the  protcftiiig  iuilucnce  of  the  deer 
forests,  through  tht-ir  sanctuarial  character,  their  feathered 
prototypes  the  Golden  Eagle,  the  Buzzard,  the  Peregrine 
Faluiu,  and  the  Merlin,  still  abide  in  some  numbers.  Thanks 
also  to  the  same  protecting  cause,  the  Black  and  P^- 
tliro»t«d  Divers  ittill  hud  a  summer  ri'treat  in  the  forest 
lochs. 

A  remarkable  feature  in  the  ornithology  of  West  Boss  is 
the  almost  entire  absence  of  bird-life  over  wide  stretches  of 
country.  On  the  moorlands  birds  are  singularly  sparsply 
scattered;  ami  though  tlie  Red  Grouse,  the  Curlew,  the 
(Joldou  Plover,  the  Greenshank,  the  Ring  Ouzel,  and  the 
Mendow  Pipit  are  represented,  yet  iii  certain  districts  one 
may  walk  fur  hours  over  what  would  elsewhere  be  suitable 
haunts  for  these  species,  without  catching  a  glimpse  of  their 
forms  or  being  made  aware  of  their  presence  through  their 
cries.  Nor  is  bird-life  more  abundantly  represented  in  the 
valleys  and  lowlands  of  Torridon  and  Applecross.  Indeed, 
we  find  such  comuion  and  characteristic  species  as  the 
Lapwing  and  the  Skylark  so  extremely  limited  in  their 
numbers,  and  so  very  local  in  their  distribution,  that  a 
casual  visitor  would  almost  be  justified  in  regarding  them  as 
absent;  and  yet  localities  eminently  suitable — to  all  appear- 
ance— for  these  and  other  species  are  many. 

Tlie  cause  of  this  remarkable  dearth  of  ground- building 
species  among  birds  is  not,  we  think,  far  to  seek,  and  has 
already  been  alluded  to  in  our  remarks  upon  the  climatic 
and  geological  peculiarities  of  the  area.  Thus  the  rainfall  we 
know  to  be  excessive ;  while  the  nature  and  lie  of  the  rocks 
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is  over  large  areas  unfavourable  to  an  ei&ctive  surface 
drainage.  The  effect  of  these  conditions  is  most  prejudicial 
to  the  chances  of  the  chick-life  of  the  species  named.  Many 
broods  must  be  completely  drowned  out,  while  in  others  only 
a  very  small  proportion  of  the  normal  number  would  survive 
the  many  dangers  of  such  a  morass-like  nursery.  The  result 
is  that  no  increase  accrues  to  the  breeding  stock ;  indeed,  in 
some  species,  as  the  Red  and  Black  Grouse,  the  numbers  are 
said  to  be  on  the  decline. 

With  the  woodland  species,  on  the  other  hand,  the  con- 
ditions of  life  would  seem  to  be  the  reverse  of  unfavourable. 
The  wooded  portions  are  not  very  considerable,  and  are  often 
widely  separate,  yet  they  are  veritable  oases  of  bird-life. 
There  are,  however,  some  notable  absentees  among  common 
arboreal  species,  birds  which  do  not,  as  yet,  seem  to  have 
sought  a  home  in  the  woodlands,  and  among  others  the 
Magpie  and  the  Great  Titmouse  may  be  mentioned  here. 
Indeed,  West  Ross  affords  an  opening  for  colonists ;  and  it 
may  be  remarked  in  this  connection  that  the  Rabbit,  the 
Starling,  the  Rook,  and  even  the  Sparrow,  are  among  recent 
immigrants  whose  advent  has  been  duly  chronicled,  and 
which  are,  as  yet,  far  from  numerous  or  general.  Hence  it 
is  not  unlikely  that  other  species,  now  unknown  to  the 
area,  will  in  course  of  time  become  established  within  its 
limits. 

Mammalia. 

The  unfortunate  status  of  some  of  the  more  interesting 
and  rarer  mammals  has  already  been  alluded  to;  and  all 
the  necessary  particulars  relating  to  the  27  species  of 
this  class  which  are  known  to  us  as  inhabiting  or  visiting 
the  districts  under  consideration  will  be  found  in  detail  in 
the  annotated  list  which  forms  the  concluding  section  of 
this  contribution.  It  may,  however,  be  remarked  that 
within  the  last  few  days  we  have  examined  a  specimen  of 
the  Bank  Vole,  which  is  not  only  an  addition  to  the  fauna  of 
Ross-shire,  but  the  most  northerly  record  for  the  species  in 
Britain. 


Proewfinffs  of  the  Jt»i/ai  Pkyneat  Society. 


390 

The   following  \fi  a  snmmaiy   nf  the   Mamnialia  of  tl 
district : — 

C'liiroptern,  .  ,         1  species. 

Insoctivoni, 

Cftniivora, 

Coiace*. 

Uiigulata, 

Hodentia, 


27 


Of  the  132  species  of  birds  which  have  come  under  our 
notice,  or  which  huve  been  reported  to  us,  no  loss  than  '01 
breed  anuually  within  the  area,  while  II  only  of  this  total 
take  the  rank  of  casual  visitors.  No  doubt  many  rare  birds 
have  from  tinio  to  time  visited,  and  do  visit,  West  Row- 
shire,  but  tlio  number  of  the  resident  natoialiate  is  so  Bmall 
that  moat  of  these  pass  unaoticed. 

We  hiivp  itlrraily  made  some  allusion  to  the  birds  in  the 
general  remarks  on  the  fauna  and  elsewhere,  aud  as  each 
spevies  is  treated  of  in  the  annotated  list  that  follows,  little 
remains  to  be  said  regarding  them.  There  are,  however,  a 
few  species  deserving  special  mention. 

The  White-tailed  Kagle,  wliich  for  some  years  has  been 
considered  to  be  extinct  as  a  resident  species  on  the  main- 
land of  Great  llritain,  we  have  good  authority  for  saying 
nested  in  the  district  down  to  18S9,  and  may,  perhaps,  still 
survive. 

The  Snow  Runting  is  another  rare  resident  worthy  of 
notice.  Some  common  and  generally  distributed  species  are 
quite  rare,  and  we  can  only  account  for  such  being  the  case 
on  the  supposition  that  they  are  perhaps  recent  colonists. 
These  are  the  Sedge  Warbler,  Great  Titmouse,  Blue  Titmouse, 
Greenfinch,  Jackdaw,  etc. 

As  regards  the  movements  of  migratory  birds,  the  coast  of 
West  Ross-shire  does  not  lie  in  the  course  of  the  main  West 
Coast  stream,  which  appears  to  be  very  much  confined  to  the 
shores  and  isles  of  the  Minch  and  the  Little  Minch.     Tie 
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British  Association  Committee  on  the  Migration  of  Birds, 
were  furnished  with  returns  from  the  lighthouse  on  South 
Bona,  situated  off  the  coast  of  West  Boss,  and  midway 
between  its  shores  and  those  of  the  Isle  of  Skye,  and  the 
data  supplied  make  it  quite  evident  that  little  or  no  migra- 
tion occurs  there. 

The  avifauna  of  the  districts,  as  known  to  us,  may  be 
summarised  as  follows : — 


Besidents,   . 
Summer  visitants,   . 
Winter  visitants, 
Visitors  on  migration, 
Casuals, 
Hypothetical, 

Total  avifauna. 


72  )  Breeding 
19  I  species. 
23 

3 
11 

4 


132 


MAMMALIA. 

Vespertilio  pipistrelluB  (Schreib,).    Pipistrelle. 

Fairly  common  in  wooded  districts.  This  is  the  only 
species  of  Bat  that  has  been  identified. 

Erinaceus  enropsBus,  Linn.    Hbdgehog. 

A  Hedgehog  was  killed  at  Fasag,  at  the  head  of  Loch 
Torridon,  in  the  winter  of  1891,  and  was  supposed  to  have 
come  from  Achnasheen,  where  they  occur  sparingly.  Not 
known  in  Dundonnell  or  Applecross. 

Talpa  europsBa,  Linn,    Mole. 

Generally  abundant.  First  appeared  in  Applecross  about 
the  year  1842,  and  is  now  very  numerous  there.  Found 
high  up  on  green  spots  in  the  hills,  Dundonnell. 

Sorex  tetragonoras,  Herman.    Cobimon  Shrew. 

Sorex  minutuSy  Linn.    Lesser  Shrew. 
One  specimen  obtained  at  Ob  Meallaidh,  Shieldaig,  in  1892. 
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PeUt  ettu,  UntK  Wild  Cat. 
Very  scarce,  but  not  yet  quite  extinct  in  Danclomi^  and 
ApjJecnMs.  Fortueriy  verj-  plentiful,  bat  rapidly  deoressiDg 
in  nambers  during  the  last  twenty  years.  Tvo  were  trapped 
in  IhindonneU  doring  the  spring  of  1891 ;  and  one,  a  very 
fine  Hpecimen.  at  FisUcrfield  in  1890.  The  last  AVild  Cat 
trapped  by  I>onBld  lUUicsoD  in  Shieldaig  was  in  1SS6,  np 
to  which  date  he  was  getting  from  one  to  five  ever;-  season. 
SpecinteoK — a  male  and  a  female — in  the  Musenu  of  Science 
and  Art,  Kdinbnr^h,  were  obtnined  st  Strome  Ferry  in  the 
year  1884. 

CanU  Tvlpes,  Ztnit.     Fox. 

Qenetatly  distribnted  and  abundant.     Knjoys   a  certain 
amonnt  of  protection  in  the  deer  forestfi. 

Mast«ta  martes,  /.inn.  Martks. 
Has  become  extremely  rare  daring  the  last  few  yeais. 
Not  seen  in  Shieldaig  aince  iSia.  A  female  was  trapped  at 
the  Black  Itnck  on  Jjieh  Damph  in  .lanuary  IS!":!,  nml 
another  killed  at  Kinlochewe  in  February  of  the  same  year. 
Supposeil  to  be  extinct  or  nearly  so  in  Dundonnell ;  the  last 
one  heanl  of  iu  this  district  was  trapped  by  \Vm.  Morrison 
about  twenty-six  years  ago.  Very  rare  now  in  Applecross. 
One  killed  in  1893. 

Mustela  vulgaris,  Kr.rl.     AV easel. 
Fairly  abundant,  but  not  so  numerous  as  the  next  species. 

Mnstela  erminea,  Linn.     Stoat. 
Generally  distributed,  and  fairly  common  in  all  districts. 

Mustela  putorius,  Linn.    Polecat. 
liecoming  extremely  scarce,  but  still  occasionally  met  with 
in  Dundonnell.     No  record  from  Ajiplecross. 

Lutra  vulgaris,  Erxl.     Otteb. 

Probably  more  abundant  than  is  generally  supposed,  owing 

to  its  retiring  habits.     Fairly  numerous  in  Torridon,  about 
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the  islands  and  wooded  margins  of  the  sea- lochs.  Frequently 
met  with  in  Dundonnell,  though  hardly  to  be  called  abun- 
dant. 

Meles  taxuB  (Sch/reb.).    Badger. 

Appears  to  be  quite  extinct  in  all  districts.  Not  obtained 
at  Shieldaig  since  about  the  year  1850,  and  disappeared  from 
Applecross  about  the  same  date.  Formerly  plentiful  in 
Dandonnelly  but  now  believed  to  be  extinct,  the  last  having 
been  trapped  by  W.  Morrison  in  Gruinard  about  1867. 

Phoca  vitolina,  Linn.     Common  Seal. 

A  few  frequent  Loch  Torridon.  Often  seen  in  Little  Loch 
Broom,  Gruinard  Bay,  and  other  sea-lochs. 

HalichoBrns  gryphns  (Fab,).    Gret  Seal. 

A  large  seal,  probably  attributable  to  this  species,  was 
killed  in  Loch  Torridon  a«  few  years  ago. 

Globicephalas  melas  (Trail).    Pilot  Whale. 
Frequently  met  with  in  small  schools  in  Loch  Torridon. 

PhocQena  communis  (R  Cuv.).    Porpoise. 
Abundant  off  the  coast,  and  often  seen  in  the  sea-lochs. 

Cervus  elaphus,  Linn.    Bed  Deer. 

The  greater  part  of  West  Ross  being  under  forest,  Red 
Deer  are  abundant  throughout,  and  believed  to  be  increasing. 
The  following  forests  are  included  in  the  area : — Rhidoeroch 
(part  of),  Dundonnell,  Gruinard,  Fisheriield  and  Letterewe, 
Kinlochewe,  Flowerdale,  Shieldaig,  Torridon,  Ben  Damph, 
Glen  Shieldaig,  Applecross,  New  Kelso,  Coulin,  Achnashellach, 
and  parts  of  Attadale,  Kintail,  and  Dorisduan.  The  deer 
are  reported  to  be  increasing  very  much  on  Fisherfield, 
where  the  average  number  is  estimated  at  about  4000. 
Average  number  on  Applecross  said  to  be  about  2000. 
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Capreol&s  capnea,  Gray.     RoE  Dekr 
Fairly  common  in  all  the  wooded  districts,  but  said  to  be 
scarce  in  Dundonnol!  and  Fi3herti.;ld.     Average  number  at 
Applecross  about  80. 

Has  aylraticna,  Linn.     Lokq-taileo  Field  Hocst. 
Generally    distributed,    and    abundant    in    all    suitable 
localities. 

Hqb  mnsoiilQS,  Linn.    House  Mouse. 
Utiiveraally  distributed,  and  abundant  where\-er  there  are 
lioases. 

Hns  decninanns,  Pallas.     Bbown  Rat. 
Abundant  eveiywhere.    Found  among  tho  rocks  on  the 
aea-shore,  and  occurs  oa  Inverbain  Island  in  Loch  TorridoD, 
and  on  one,  if  not  more,  of  the  f^ummer  Isles. 

Arvicola  amphibia  (,Linn.).  Watbk  Vole. 
Generally  present,  and  abundant  on  the  mai^ns  of  streama 
and  lochs  suited  to  its  habits.  The  melanio  variety,  as  is 
usual  throughout  the  Higidands,  is  the  characteristic  form; 
and  indeed  the  ordinary  brown  race  is  regarded  as  only  of 
casual  occurrence,  and  is  uot  even  known  in  Uundonnell  and 
Applecross,  \vliere  the  black  variety  is  very  common, 

Arvicola  agrestis,  De  Sdys.     Fielu  Vole. 

Generally   distributed,   and    plentiful   among   the   rough 

grass  on  the  moorlands  and  hillsides.     A  vole,  probably  of 

this  species,  was  observed  on  the  summit  of  Ben  Bhan,  at  an 

elevation  of  2750  feet,  in  June  1892. 

Arvicola  glareolus  (Sckreb.).  Bank  Volk 
A  fine  male  specimen  was  received  by  Messrs  Macleay  of 
Inverness  from  Sir  John  Fowlet  of  Braemore  in  April  1894, 
and  was  examined  by  us  while  in  the  flesh.  This  occurrence 
of  A.  glareolus  at  Braemore  is  believed  to  be  the  most 
northerly  record  for  this  species  in  Britain. 
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Lepns  enropsBas,  Pallas.    Common  Hare. 

Thinly  distributed  on  the  low  grounds,  and  decreasing  in 
numbers  since  the  appearance  of  rabbits.  Said  to  be  quite 
extinct  in  Dundonnell.    A  few  still  present  in  Fisherfield. 

Lepns  variabilis,  Pallas,    Varying  Hare. 

Abundant,  and  found  down  to  sea-level  in  Applecross. 
Said  to  be  decreasing  very  much  of  late  years  in  Dundonnell, 
but,  on  the  contrary,  increasing  in  Applecross. 

Lepas  cnniculus,  Linn,    Babbit. 

Of  comparatively  recent  introduction,  but  now  generally 
abundant  in  all  suitable  localities.  First  introduced  at 
Shieldaig  about  the  years  1867-70.  Fairly  numerous  in 
Dundonnell,  but  date  of  appearance  not  known.  First 
appeared  at  Applecross  in  1878,  and  are  increasing. 


AVES. 

Tnrdns  viBcivoras,  Linn.    Missel  Thrush. 
Thinly  distributed  in  wooded  districts. 

TnrduB  masicas,  Linn.    Song  Thrush. 

Resident.  Fairly  abundant  where  there  is  wood  or  culti- 
vated ground,  and  increasing.  One  or  more  of  the  thrushes 
in  the  woods  at  the  head  of  Loch  Shieldaig  were  noticed  to 
have  caught  the  alarm  note  of  the  Oyster-Catcher  and  other 
shore  birds,  frequently  introducing  an  exact  imitation  into 
their  song. 

Tordns  iliacns,  Linn.    Bedwing. 

Tardus  pilaris,  Linn,    Fieldfare. 

These  two  species  are  chiefly  observed  during  the  period 
of   autumn  migration;    and   when  the   rowan  berries  are 
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abtmdaLDt,  linger  to  avail  Uumuclvcs  uf  l:hese.  their  favoam     j 
food,  before  passing  soutb.  i 

Tordoa  menu,  Linn.     BucKBUtD. 
Fairly  plentiful,  but   not  so  numerous  as    T.   mnfim 
Increasing  uf  lat«  years  in  Applecroea. 

Tiittim  torquatus,  linn.     HiKu  Ouzel. 
Snnuner  visitant.     Thinly  'distributed  througboat  od  th« 
rocky  hillsides,  and   fouud   nearly   to   the   summit  of  tin: 
highest  mountatna. 

CUiolus  otiuaticns,  I!e.r.kit.    Common  Dipi-eu. 
Geuerally  distributed,  and  fairly  common  both  on  stnama 
and  lochH,  but  not  nearly  so  abundant  ti»  on  the  eastern  iide 
of  tbu  wHt^irsbed. 

Saxlcola  cenanthe  {Linn.}.     WllEATEAu. 
Summer  visitant,  generally  distributed  and  commoo,  bat 

varying  in  imitil'crs  from  year  to  year.  Thus  in  the  year* 
18S!)-!)!  this  ;nul  the  two  following  species  were  very 
abundant,  but  in  1S92  there  was  a  marked  falling  off  iii 
tiieii'  iiiiinbers,  in  fact,  the  Stoiiechat  did  not  come  under 
iiliservalioii  in  iho  Appk-ci-oss  district. 

Pratincola  rubetra  {Linn.).     Whimcuat. 
Summer  visiUiiit,  varying  much  in  numbers. 

Pratincola  rubicola  {Linn.).    SlONECUAT. 
I.OL'iil,  and  varying  in  nuiubere.     Found  with  the  preced- 
ing si>ecie3  in  the  valley.*,  but  also  ascends  to  a  considerable 
huight  on  the  mountain  sides. 

Ruticilla  pbceniconis  (Linn.).     Eedstart. 

Generally  di.stributcd  in  tlie  wooded  districts,  and  next  to 

the  Willow  Wren  the  most  abundant  summer  visitant  among 

the  woodland  birds,  but  also  varies  in  number  from  year  to 

year.     Particularly  numerous  in  1891. 
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Eiithacos  rabecQla  {Linn.).    Bbdbreast. 
Gleiierally  distributed,  and  abundant  in  the  wooded  districts. 

Sylvia  cinerea  (JBechst.).    Whitethroat. 

Thinly  distributed  in  bushy  places,  but  not  common,  and 
confined  to  low  elevations  near  the  sea.  Applecross, 
Torridon,  Kishom. 

BegoluB  cristatus,  Koch.    Golden-crested  Wren. 
Fairly  common  as  a  resident,  wherever  there  are  conifers. 

Phylloscopus  trochilus  {Linn).    Willow  Wren. 

Summer  visitant.  Abundant  everywhere  in  suitable 
localities.  By  far  the  most  common  of  the  woodland 
summer  birds.  A  pair  will  be  found  wherever  a  few  birches 
clothe  the  hillside. 

Phylloscopus  sibilatrix  {Bechst).    Wood  Wren. 

Summer  visitant.  This  species,  which  has  hitherto  not 
been  recorded  as  observed  in  West  Koss,  was  seen  and  heard 
on  several  occasions  during  the  early  summer  of  1892  in  the 
woods  at  the  head  of  Loch  Shieldaig,  and  at  Arrin-na- 
chruinneach,  on  the  southern  shore  of  Outer  Loch  Torridon. 
This  fact  is  an  important  addition  to  the  existing  evidence 
as  to  the  distribution  of  the  Wood  Wren  in  Britain,  no 
record  of  the  bird  so  far  to  the  north-west  having  been 
before  obtained. 

AcrocephaluB  schosnobaBnus  {Linn).    Sedge  Warbler. 

Summer  visitant^  rare  and  local.  Only  observed  at  the 
head  of  Loch  Torridon,  and  at  Courthill,  Kishom. 

Accentor  modolaris  {Linn).     Hedge  Sparrow. 

Abundant,  and  found  in  the  most  unlikely  situations,  as 
the  rocky  sea-shores,  or  on  islets  in  mountain  lochs. 


:}9R  PrKfAiiuj*  afth*  Rai/al  Pki/meal  Sofie 

tana  major,  Ltnn.    Great  Titmovsk. 
Bate.     Observed  only  at  Sbiuld^g,  anil  iu  woods  on  Lucli 
Damph, 

PaniB  cmmlettB,  Ltnn.     Blub  Titmouse. 
Nut  commuiL     Found  nesting  at  Torridon  &ad  Shieldaig. 


Parni  briiannlcus,  Sharpe  atid  Dresser.     Ekglish  Coal 

Titmouse. 
Abundant   in   all    wooded   localities.      The    Tit    of   ihe 

district. 

Certhia  familioriB,  Linn.    Crsstke. 
Thinly  diatribiitid  where  there  are  trees  of  any  size. 
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TroglodyteB  panmlas,  JCock.     Wken, 
Common,  and  found  in  the  wildest  and  rockiest  localiti 

MotaciUa  lugubrie,  Temm.    Pibd  Wagtail. 

Local,  and  not  numerous.  A  pair  found  nesting  in  Juue 
18'J2  on  the  clill'd  uf  Eilean  Mhor,  a  rocky  islet  in  Outer 
Locli  Torridon,  in  close  proximity  to  a  colony  of  the  Herring 
Gull. 

MotaciUa  melanope,  Pallas.     Grey  Wagtail. 

Hare.  Only  observed  at  Shieldaig  and  Conrthiil,  Loch 
Kishoru. 

AntbuB  pratensis  (Linn.).    Meadow  Pipit. 

Everywhere  very  abundant  on  the  moors  and  hillsides, 
and  I'ound  almost  to  the  summits  of  the  highest  mountains. 

Anthus  trivialis  (Linn.).    Tree  Pipit. 
Summer    visitant.       Fairly    abundant    in     the     wooded 
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AnthuB  obBconiB  {Lath.).    Rock  Pipit. 

Besident  and  common  along  the  rocky  shores,  where  it 
breeds,  and  also  on  most  of  the  islands  in  Outer  Loch 
Torridon. 

Oriolns  galbnla,  Linn.    Golden  Obiolk 

Seen  at  Inverewe  about  the  year  1883  by  Mr  Osgood 
Mackenzie.  Another  specimen  shot  on  Loch  Broom  some 
years  previously. 

AmpeliB  garmluB,  Linn.    Waxwing. 

Seen  in  the  garden  at  Letterewe  early  in  March  1893  by 
Mr  Osgood  Mackenzie. 

Mnscicapa  grisola,  Linn.    Spotted  Flycatcher. 

Summer  visitant.  Fairly  numerous.  The  nest  is  often 
placed  on  a  ledge  of  rock  in  the  woods,  sometimes  in  a 
similar  situation  on  the  margin  of  the  sea-lochs. 

Hinmdo  mstica,  Linn.    Swallow. 

A  rare  transient  visitor  only.  Solitary  birds  observed  in 
(lune  in  various  localities. 

Cotile  riparia  {Linn.).    Sand  Martin. 

Very  local,  and  far  from  numerous.  A  few  pairs  nest  in 
the  river  bank  at  the  head  of  Loch  Torridon.  Also  at 
Applecross. 

Ligurinns  chloris  {Linn.).    Greenfinch. 

Appears  to  be  an  uncommon  resident.  Only  observed  in 
1890  at  Shieldaig.     Perhaps  a  recent  colonist. 

Passer  domesticus,  Linn.    Common  Sparrow. 

Local  resident,  but  seems   to   be  rapidly  increasing  in 
numbers  and  extent  of  range.    In  most  districts  of  West 
^Soss  of  recent  colonisation  only.    Not  known  previous  to 
the  year  1887  at  Shieldaig,  where  it  is  now  abundant 
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FiingiUa  Calebs.  lAnn.    CRAFFDfciL 

Very  ubutidiiiit.    PL-rliupa  lIio  most  common  resident  wood- 
laud  H{)ecios.  _ 

Linot»  cannabina  {Linn.).     Lin.vbt.  ^M 

ItfisiduDt,  not  common,  and  local.     Only  obst-rved  at  the 
bead  of  IjQch  Torridon. 


Lluota  flavirostris  (Linii.).     TwiTK. 

Besidont  Very  abundant  everywbete.  Breeds  in  the 
long  hoatber  on  the  hillsides. 

Pyrrbala  enropaa,  VicUl.     ItmJ.^tKCH.  ^H 

Well  repreaonted  in  tbe  wooded  districts,  and  extending 
its  range  with  tbe  increase  of  plantations.  !Not  knowo 
previous  to  the  year  1.S85  at  Tonidon  House,  where  it  is 
now  numerous.  Common  iu  Dundonnell,  less  so  in  Fisber- 
field.     Resident. 

Loxia  curvirostra,  Linn.     Common  Ckossdiu.. 
lIoHidunt  in  tiio  Cairloeli  district 

Emberiza  miliaria,  Linn.     COMMON  Bunting. 

Abiinil;int  where  there  is  cultivated  land,  especially  at  the 
bead  of  Loch  Torridon,  where  it  outnumbers  E.  citrinella. 
liesident. 

Emberiza  citrinella,  Linn.    Yellow  Bunting. 

Abundant  and  resident  where  there  is  cultivation,  and 
also  not  unfrequently  found  in  the  woods. 

Emberiza  schceniclus,  Linn.     Heed  Bunting. 

Resident,  fairly  common,  but  local.  Observed  at  Torridon, 
Shieldaig,  and  Applecross,  nesting  among  heather  on  the 
mai^in  of  lochs  and  ditches. 
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Plectrophanes  niyalis  {Linn).    Snow  Bunting. 

Winter  visitant,  but  a  few  pairs  each  year  remain  to  breed 
on  the  highet  mountain  tops. 

The  breeding  range  of  the  Snow  Bunting  in  the  Highlands 
is  unquestionably  of  much  greater  extent  than  was  suspected 
until  within  the  last  few  years.  '  In  the  year  1886,  the  first 
nest  recorded  for  the  mainland  of  Scotland  was  found  by  one 
of  the  authors  in  the  Assynt  district  of  West  Sutherland. 
Since  that  time  three  or  four  nests  at  least  have  been 
obtained  in  the  same  locality,  and  in  1893  one  was  also 
recorded  for  the  first  time  from  the  Banffshire  Cairngorms 
(see  Ann,  Scot.  Nat  Hist,,  1893,  p.  181). 

In  West  Ross  we  have  not  as  yet  actually  seen  the  nest, 
or  heard  of  its  being  taken  by  others,  but  the  birds  have 
been  repeatedly  seen  in  summer  on  the  highest  peaks  in  the 
Fisherfield,  Kinlochewe,  Ben  Damph,  and  Applecross  forests ; 
while  in  July  1889  Snow  Buntings  were  watched  through 
binoculars  feeding  fully-fledged  young  on  a  mountain-top  in 
the  Torridon  forest. 

From  the  inaccessibility  and  rugged  nature  of  the  ground 
which  the  birds  frequent — usually  the  loose  quartzite  scree 
slopes  on  the  highest  and  most  difficult  parts  of  the  moun- 
tain,— they  may  very  easily  escape  observation,  and  it  is 
probable  that  few  of  the  higher  mountains  in  West  Ross, 
where  the  ground  is  suitable,  are  without  a  pair  or  two  of 
Snow  Buntings  during  the  breeding  season. 

Alauda  arvensis,  Linn,    Skylark. 

Very  local,  and  seems  to  be  confined  to  the  grass -lands  at 
the  heads  of  the  sea-lochs,  and  even  there  not  found  in 
places  apparently  suitable.  Entirely  absent  from  the  moor- 
lands.   Said  to  be  decreasing  in  Applecross. 

Stumus  vulgaris,  Linn.    Common  Stabling. 

Very  local,  but  seems  to  be  rapidly  spreading.  Has  only 
appeared  in  some  districts  during  the  last  few  years.  Not 
known  at  Shieldaig  prior  to  1890.  Five  or  six  pairs  were 
observed  nesting  in  the  cliffs  of  Eilean  Mhor,  Outer  Loch 
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Torridou,  in  June  1892.     Said  to  have  come  to  Applec 
about    the   year    1883.     Itcpurled   commoii    Iq    Fisherfield, 
especially  iu  Hocks  in  tii<j  aulumu.     Keaident 

Pastor  roseaa  {Linn.).     liostt-CoLonKED  Pastoh. 

An  adull  male  specimen  was  mhot  some  years  ago  at  the 
head  ol'  Locli  Torridon.  Tlie  bird  had  been  noticed  for  some 
days  prtvioualy,  fBediug  amongst  and  alighting  on  the  backs 
of  aheep,  iii  company  with  common  Starlings.  Tliia  speci- 
men was  preserved,  and  ia  now  iu  tiie  possession  of  JCr 
Darroch  of  Torridou. 

Pioa  rusticft  {Scopoli).    Maopib. 

On  the  authority  of  JJunald  Matheson,  a  pair  of  Magfiies 

nested  many  years  ago  at  Gul^s,  in  Strathcarron.     A  pair 

were  also  seen  at  Inveran,  on  Loch  Maree,  in  the   winter 

Dl'  1891. 

CorvDS  monedota,  Xinn.    Jackdaw. 

Resident,  very  locttl,  but  probably  incieasiug  in  distribu- 
tion. The  only  breeding-site  known  to  us  is  at  Applecross, 
where  about  a  dozen  pairs  were  found  nesting  in  a  limestone 
scar  above  the  village  in  June  1892. 

Corvus  comix,  Liim.    Hooded  Crow, 

Thongli  relentlessly  persecuted,  still  maintains  its  position 
as  a  fairly  common  resident  species,  and  most  abundant  in 
the  vicinity  of  the  coast-line.  A  specimen  with  a  patch  of 
grey  between  the  shoulders,  and  the  back  black — thus  having 
the  appearance  of  a  Jiybrid  between  this  species  and  C.  coTone, 
a  species  that  has  not  coine  under  notice  in  the  district — 
was  observed  on  the  shore  of  Loch  Tori'idon  in  1892.  Two 
specimens  with  similar  colouring  were  also  seen  in  the 
"  keeper's  larder "  at  Applecross  in  the  same  year. 

Corvus  fhigilegns,  Mnn.     Book. 

There  are  rookeries  at  Dundonnell,  Gairloch,  Tullich  in 

Strathcarrun,  and  Applecross.   The  birds  travel  long  distances 
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to  feed,  and  often  roost  in  large  numbers  on  Shieldaig 
Island  in  July  and  August^  ten  miles  from  the  nearest 
colony.  Books  are  reported  to  have  first  come  to  Applecross 
about  1863,  and  to  have  become  very  destructive  of  recent 
years,  taking  both  eggs  and  young  of  grouse,  and  also  some- 
times carrying  off  young  ducklings,  chickens,  and  even 
goslings. 

Corvus  corax,  Linn,    Raven. 

Though  the  numbers  of  this  species  have  been  reduced  to 
a  low  limit  through  constant  persecution,  it  now  enjoys  a 
certain  amount  of  immunity  from  molestation,  and  a  few 
pairs  still  haunt  the  recesses  of  the  deer  forests.  A  pair 
have  bred  for  many  years,  and  still  nest,  on  Sron  na  Fithich 
(The  Raven's  Nose),  at  the  western  end  of  Ben  Shieldaig, 
above  the  village.  Reported  as  still  fairly  common  in  Apple- 
cross,  but  decreasing. 

CaprimnlguB  enropsBus,  Linn,    Common  Nightjar. 

Summer  visitant,  rare  and  local.  Occurs  every  year  in 
the  wood  at  the  head  of  Loch  Shieldaig,  arriving  early  in 
June.     The  nest  has  been  taken  at  Applecross. 

Upupa  epops,  Linn,    Hoopoe. 

The  Rev.  E.  S.  Marshall  records  one,  shot  on  the  shore 
near  Loch  Duich  in  September  1877  (see  Ann,  Scot  Nat, 
Hist,  1894,  p.  113). 

CacaluB  canorus,  Linn,    Cuckoo. 
A  common  and  generally  distributed  summer  visitant. 

Strix  flammea,  Linn,    Barn  Owl. 

Resident,  not  common,  and  very  local.  Breeds  on  Shieldaig 
Island. 

Symium  aluco  (Linn.).    Tawny  Owl. 
A  common  resident  in  all  the  wooded  districta 
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Asio  Mcipltrtnns  {Patlof).    Saoar-EABED  Owl. 
A   nest,  which  may  most   probahly  he  ascribed   to  tli 
spociea,  was  Touad  among  the  heather  on  the  hillside  in  G\m 
Shteldaig  some  yeare  ago,  from  which  the  young  were  tal 

Circufl  cyaneuB  (linn.).    Hkk-Habbieb. 
Appears  to  be  now   very  raro.     Reported  as  somel 
seen  in  Dundonnell,  but  becoming  very  scarce. 

Bnteo  vnlgRrU,  iwrcfc.  (Jommos  Buzzarh. 
llosident,  thinly  distributed,  and  decreasing  in  numbers. 
Nest^  annually  on  several  mountains  in  the  Applecios* 
district  Nested  near  the  head  of  Loch  C'urron  in  189.3. 
There  is  a  handsome,  lighl-coloured  variety  in  the  Museum 
of  Sclauco  and  Art,  Edinburgh,  which  was  obtained  in  the 
Shieldaig  forest  in  the  autumn  of  1893. 

Aqnila  chiyaeetns  (Zinn.).    Golden  Eaglb. 

Thanks  to  the  protection  of  the  proprietors,  this  species 
has  not  decreased  in  numbers  of  late  years,  and  a  few  pairs 
breed  annually  in  Dundonnell,  Gairloch,  and  Applecross. 
Without  parliculiiiisin^  the  localities  of  the  different  eyries. 
we  may  mention  the  I'xislence  of  two  in  the  Dundonnell 
forest;  two  in  Fisliorfielil,  where  the  eagles  are  reported  to  be 
increasing;  at  least  three  in  the  neighbourhood  of  Loch 
Maree;  one  in  l>en  Damph  forest;  and  perhaps  as  many  as 
live  in  Applecross. 

Haliietus  albicilla  (Linn.).  Sea-Eagle. 
Probably  now  extinct  as  a  resident  species.  On  the 
autliority  of  Wm.  JLicdonald,  head-keeper,  Torridou,  a  pair  of 
sea-eagles  nested  up  to  the  year  1SS9 — when  his  acquaint- 
ance with  the  locality  ceased^ — in  the  Ben  Daraph  forest. 
Nothing,  however,  was  seen  of  these  birds  in  1390-91.  An 
adult  was  trapped  nbout  1880  in  Glen  Shieldaig,  and  released 
after  being  kept  for  some  weeks  in  confinement.  Reported 
as  occasionally  seen  in  Fisherfield.  John  Stuart,  Applecross, 
reports  three  as  seen  there  in  the  winter  of  1893. 
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Accipiter  nisns  (Ztrm.).    Sparrow  Hawk. 

Appears  to  be  a  somewhat  rare  resident  in  Applecross. 
A  pair  nested  on  Shieldaig  Island  in  1892.  Not  detected 
by  the  keepers  in  Torridon  and  Applecross. 

Milvns  ictinu^  Savigny.    Kite. 

Reported  as  "  about  extinct  **  in  Applecross,  and  probably 
non-existent  in  the  district  as  a  resident  species. 

Falco  islandus,  Ghnel.    Iceland  Falcon. 

One  killed  at  Inverbroora,  May  1851  (Bond,  Zoologist^ 
1851,  p.  3275). 

Falco  peregrinus,  TunstalL    Pereoiune  Falcon. 

Besident,  fairly  abundant,  and  still  holding  its  own, 
although  certainly  not  free  from  persecution.  Few  of  the 
mountains  in  the  district  that  afford  suitable  nesting-sites 
are  without  a  pair  of  peregrines. 

Falco  sBsalon,  TunstalL    Merlin. 

Although  the  district  affords  many  suitable  haunts  for  the 
Merlin,  this  little  falcon  is  far  from  common  in  Torridon 
and  Applecross,  though  it  is  reported  as  fairly  abundant  in 
Fisherfield  and  Dundonnell.  Its  comparative  absence  in 
Applecross  may  be  due  to  the  scarcity  of  larks  and  other 
small  birds  on  the  moorlands  of  that  region, 

Falco  tinnunculus,  Linn.    Common  Kestrel. 

The  most  abundant  hawk  of  the  district,  breeding  com- 
monly in  the  rocky  burn- sides  and  in  the  woodlands. 

Phalacrocorax  carbo  (Linn.).    Cormorant. 

Fairly  common  in  the  sea-lochs,  but  has  not  a  breeding 
station,  to  our  knowledge,  in  the  area. 

Phalacrocorax  graculus  (Linn,).    Shag. 

Common  along  the  coasts.  Several  breeding  sites  in  Outer 
Loch  Torridon. 
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Snla  bosBana  {Lmn.).    Oakxet. 

ViaiU  Loch  Torridon  iu  small  numbers  after  the  breeding- 
seasoD.  The  netirvst  uesting-silas  arc  Stock  and  Sula  f^eir, 
north  of  the  Butt  of  Lewis. 

Ardea  clnerea,  Linn.    Common  Heteok. 

Common  everywhere  along  the  shores.  There  are  heronries 
on  ialanda  in  Havoral  freshwater  lochs  in  Dundonnell  autl 
(lairlocb,  and  tbe  birds  also  breed  in  small  numbers  on  tbe 
islands  in  Outer  Loch  Torridon — Shieldaig  Island  usually 
holding  two  to  three  pairs.  They  aro  numerous  in  Applc- 
croes,  whori)  they  nest  in  large  numbers  on  the  dliCf-lcd^ra 
above  the  sea. 

Anser  ciuereus,  Meyer.    Guey-i.ac  Goose. 

Occasionally  seen  on  Loch  Torridon  in  winter.  Does  not 
appear  to  breed  anywhere  in  West  Kosa  except  on  the  islands 
in  Loch  Maree 

Anser  albifrons  {Scojyoli).    White- FiiONTED  Goose. 

One  is  said  to  have  been  killed  at  Kinlochewe,  February 

1893. 

Bernicla  brenta  {Pal/as).     Drext  Goose. 

A  specimen  of  this  goose  was  shot  at  the  head  of  Loch 
Torridon  in  tbe  winter  of  1891. 

CygnuB  mnsicus,  Bcchst.    Whoopek. 

Comes  to  Lnch  na  l^in  in  Glen  Sbieldaig  every  winter,  in 
flocks  of  from  twelve  to  twenty  birds.  Also  seen  on  Loch  na 
Shealiag  in  Dundonnell  during  hard  weather. 

Anas  boscas,  Linn.    Mallard. 

Common  and  resident ;  a  pair  or  two  breeding  on  most  of 
the  shallow  weedy  lochans  amongst  tbe  hills,  and  on  some  of 
the  larger  lochs  on  the  low  ground. 
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Qnerquedala  crecca  (Linn.).    Tkal. 

Common  as  a  breeding  species,  and  perhaps  more  abundant 
than  the  Mallard.  Found  nesting  among  the  heather  near 
the  margin  of  hill-lochs,  at  an  elevation  of  considerably  over 
1000  feet 

Mareca  penelope  (Linn.).    Wigeon. 

In  the  summer  not  common,  and  only  observed  at  the  head 
of  Loch  Torridon.  Common  as  a  winter  visitant  to  Apple- 
cross,  and  along  the  coasts  of  Dundonnell,  etc. 

Fuligula  ferina  (Linn.),    Pochard. 

Fairly  abundant  in  winter.  Has  been  killed  at  the  head 
of  Loch  Damph. 

Fuligula  marila  (Linn.).    Scaup. 
Winter  visitant;  tolerably  numerous  in  Dundonnell. 

Fuligula  cristata  (Leach).    Tufted  Duck. 
Observed  as  a  winter  visitant  in  Dundonnell. 

Clangula glaucion  (Linn).    Golden  Eye. 
Winter  visitant ;  occurs  also  on  migration.    Not  uncommon. 

Somateria  mollissima  (Linn.).    Eider  Duck. 

Is  reported  as  occasionally  seen  in  the  vicinity  of  South 
Uona,  an  island  ofT  the  coast  of  West  Ross. 

GBdemia  nigra  (Ztnn.).    Common  Scoter. 

Reported  by  W.  Macdonald  as  common  on  Loch  Torridon 
in  winter,  and  also  seen  inland  on  Lochs  Damph  and  Coultrie. 

Mergus  merganser,  Linn.    Goosander. 

Seen  on  Loch  Torridon  in  winter  and  early  spring,  and 
breeds  sparingly  in  Gairloch  and  Applecross.     Reported  as 
nesting  on  the  Torridon  river,  at  the  head  of  Loch  Damph, 
and  near  the  margins  of  fresh-water  lochs  in  Applecross. 
VOL.  xn.  1  \^ 
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MerguB  sorrator,  Linn.     ICeii-brkasteo  Mekgaksrr. 

Resident.  Abundaot  and  generally  diatrihuted;  nesting  on 
islands  and  on  the  margina  both  of  aea-  and  fresh-water  lochs. 
Quite  the  most  coiomoo  aea-duok  of  the  dUtrict 


HergQB  albellas,  Linn.    Shew. 

A  pair,  one  of  which  was  an  old  male,  seen  a  few  years 
ago  by  W.  Macdonald  on  a  small  fresh-water  loch  on  Uie 
QOtth  side  of  Loch  Torridou. 


Colamba  palnmbufl,  Linn.    King  Dove. 

Fairly   abundant,   and,   as   elsewhere   in   the   Highlands, 
decidedly  on  the  increase. 

Colamba  livia,  Bonnai.    Eock  Dove.  ^H 

Common  along  the  rocky  shores  of  the  sea- lochs  and  outer 
coast,  a  pair  or  two  breeding  in  every  suitable  cave  or  crevice. 


Columba  (Enas,  Linn.  Stock  Dote. 
The  liev.  E.  S.  Marshall  writes  in  the  Annals  of  Scot. 
Nat.  Hist.,  1894,  p,  115,  under  the  heading,  "  Stock  Dove  in 
West  Koss":  "  It  may  therefore  be  worth  while  to  record  the 
fact  that  in  late  August  or  early  September  1877  I  shot  a 
specimen  close  to  the  shooting  lodge  of  Doriaduan,  Kintail, 
West  Ross,  and  frequently  saw  birds  of  this  species  while 
fishing  the  river  Croe.  I  cannot,  of  course,  speak  with  any 
confidence  upon  the  question  of  their  having  bred  thereabouts, 
or  immigrated  after  the  nesting  season ;  but  the  compara- 
tively early  time  of  year,  and  the  tolerable  frequency  of  their 
occurrence,  make  it  quite  as  likely  as  not  that  they  had  been 
resident  through  the  summer." 

Phasianua  colcbicus,  Linn.    Pheasant. 
Introduced  in  several  localities  in  Duudounell,  Gairloch, 

and  Applecross. 
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Perdiz  dnerea,  Latham.    Partridgs. 

Sparingly  distributed  where  there  is  cultivated  land,  and 
said  to  be  fairly  numerous  in  Dundonnell. 

Lagopns  mutus  {Montin),    Ptarmigan. 

Common  on  most  of  the  higher  mountains.  The  nests  that 
have  come  under  our  notice  have  been  placed  on  the  slopes 
some  little  way  down  from  the  summit  ridge,  and  usually  on 
the  sunny  side  of  the  hilL 

Lagopus  scotiens  {Latham),    Bed  Grouse. 

Grenerally  distributed,  but  varying  much  in  numbers  from 
year  to  year  in  different  parts  of  the  area.  The  general  con- 
sensus of  opinion  seems  to  be  that  the  grouse  are  decreasing 
in  most  districts,  the  reasons  given  being  disease,  wet  seasons, 
and — ^in  Applecross — the  destruction  of  eggs  and  young  by 
the  rooks. 

Tetrao  tetriz,  Linn.    Black  Game. 

Fairly  numerous,  and  increasing  in  the  woods  around  Loch 
Torridon.  When  wire  fences  were  first  put  up  at  Shieldaig 
the  black  game  were  nearly  all  destroyed  by  flying  against 
them;  but  this  cause  of  destruction  gradusJly  ceased  to 
operate  as  the  birds  became  accustomed  to  the  wires,  and  the 
numbers  are  now  nearly  at  their  former  level.  Reported  as 
decreasing  of  late  years  in  Dundonnell  and  Applecross. 

Crez  pratensis  (Bechst).    Landrail. 

Summer  visitant  to  the  cultivated  lowlands,  where  it  is 
fairly  abundant,  but  varying  in  numbers  from  year  to  year. 

Gallinula  chloropus  (Linn,),    Moor-Hen. 

Very  local  and  few  in  number ;  may  be  regarded  as  a  lai'e 
bird  in  Applecross. 
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FuUoo.  fttrt,  Linn.    Common  Coot. 

Said  to  occur  as  a  winter  viaitant  to  Applecross.     Not 

kuown  in  Dimdonuell.  ■ 


Cfaaradrias  pluTialis,  Linn.    Golukn  I'loveb.  ^ 

Not  common  as  a  breeding  species.  Thinly  scattered  over 
the  extensive  moorlands  of  the  Applecross  district.  Particu- 
larly scarce  in  1892,  and  absent  from  former  breeding 
grounds.  Visits  the  low  ground  at  the  heads  of  the  sea- 
lochs  in  winter. 

£giatitis  biationla  {Linn.).    Ringed  I'lovkr. 
Abundant,  and  nesting  freely  on  the  shingly  shores  of  the 
bays  and  sea-lochs.      Suitable  localities  being  scanty,  the 
birds  arc  consequently  local  in  occurrence. 

TanelloB  vulgaris,  BerMt.    Lapwiko. 
Thinly  distributed,  and  very  local  in  the  breeding  season. 
Entirely  absent,  or  only  represented  by  a  single  pair  in  places 
wlierc  tliey  might  be  expected  to  breed  in  large  numbers. 

Strepsilas  interpres  {Linn.).     Turnstone. 
Common   winter   visitjmt   to   the   shores.      Small    Socks 
observed  at  the  head  of  Loch  Torridon  during  the  last  week 
of  May  1800. 

Hcematopus  ostralegus,  Linn.     OvaTER-CATCHEU. 

Breeds  in  laiye  numbera  along  tlie  coast  and  on  the  islands, 
but  does  not  appear  to  ascend  any  of  the  rivers  of  West  Ross. 

Scolopaz  ruBticola,  Linn.     Woodcock. 

Uesident,  and  not  unconinion  as  a  breeding  species.     Nests 

regularly  in  the  woods  around  Loch  Torridon.     Several  may 

be  seen  on  the  wing  at  once  any  evening  in  May  and  June, 

flying  to  and  fro  over  the  tree-tops.     During  their  evening 
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flight  the  birds  have  two  distinct  notes,  which  they  repeat 
alternately,  the  one  a  short,  sharp  chit,  chit;  the  other  a  low 
guttural  croak. 

Gallinago  coelesiis  (Frenzel).    Common  Snipe. 

Rare  as  a  breeding  species  in  Applecross.  Very  few  birds 
have  come  under  our  notice  during  the  summer  months, 
though  there  is  much  suitable  nesting-ground. 

Gallinago  gallinula,  Linn.    Jack  Snips. 

Winter  visitant  to  Applecross,  but  reported  as  very  rarely 
seen  in  Dundonnell. 

Tringa  alpina,  Linn.    Dunlin. 

A  few  pairs  seen  at  the  head  of  Loch  Torridon  all  the 
summer,  and  the  bird  may  possibly  breed  in  the  vicinity. 
Abundant  in  autumn  and  winter  on  the  shores  of  Fisherfield 
and  Little  Loch  Broom. 

Tringa  striata,  Linn.    Purple  Sandpiper. 

Visits  the  shores  in  winter  and  on  migration.  A  specimen 
received  from  Dornie,  Kintail,  in  February  1892. 

Maohetes  pngnax  {Linn,).    Ruff. 

A  Reeve,  we  are  told,  was  obtained  at  Applecross  in  1878 
by  the  Hon.  Mr  Willoughby. 

Tetanus  hypoleuous  {Linn.).    Common  Sandpiper. 

Summer  visitant,  very  abundant,  frequenting  the  margins 
of  streams  and  both  fresh-  and  salt-water  lochs.  Breeds  on 
islands  in  Loch  Torridon. 

Tetanus  oalidris  (Linn.).    Common  Redshank. 

Not  common,  and  very  local  as  a  breeding  species.  Seen 
in  flocks  on  the  shores  of  Loch  Torridon  as  early  as  the  first 
week  in  July. 
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H  ToUsDs  c&nescens  {Omelin).     GRBKSsakSK. 

^1  Thinly  diatributc*!  and  loca].     Two  or  three  pairs  breed 

^1  annually  on  the  moorlands  adjoining  both  lowland  and  hill 

^M  luchs  in  Applecross.     Reported  as  fairly  numerous  in  Dud- 

^1  doDuclL 

H  Nnmenitts  arqnaU  {Linn.).    Common  Cdrlew. 

'  Very  local,  and  not  common  as  a  breeding  species,  anil 

appears  to  be  confinod  to  the  low-lying  ground  at  the  beads 
and  along  the  ahoroa  of  Hit;  lochs.     Small  Hocks  of  dod- 

t        breeding  birds  seen  on  the  shores  of  Loch  Torridon  tbroi^h^  ■ 
out  the  sumnier.  ■■ 

fit.Ama  monmra.  Mniitti        Aitmn   Tens  *' 


I 


Sterna  macmra,  Nauvt.    Arctic  Tern. 

Common  summer  visitant  to  the  shores  and  islands  of  the 
aea-lochs.  The  small  colony  on  the  storm-beach  at  the  head 
of  Loch  Torridon  was  reduced  to  three  pairs  in  1890,  but 

increased  to  fifteen  pairs  in  1R'.)2.  Breeds  on  most  of  tlm 
isliinds  in  Outer  Loch  Torridon,  and  ou  islets  in  fresh-watet 
lochs  in  Gairloch. 

[Sterna  fluviatilis,  Naum.    Common  Tern. 

lias  not  yet  been  distinguished  in  this  district,  but  most 
probably  occurs,  tliouf^li  more  sparingly  than  S.  macrura.} 


LaruB  ridibnndus,  Linn.     ItLACK-iiEADED  Gull. 

We  have  no  information  as  to  the  breeding  of  this  gull  in 
the  Applecross  district,  but  a  few  yearly  visit  Loch  Torridon 
after  the  nesting-season. 

Larus  canas,  i,inn.     Common  Gull. 

The  most  abundant  <^\i\\  of  the  district.  Breeds  on  islands 
in,  and  on  the  shores  of.  Outer  Loch  Torridon.  There  is  also 
a  colony  of  forty  to  fifty  pairs  on  an  islet  in  Loch  Landie, 
7oO  feet  above  sea-level. 


r\. 
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LaroB  argentatuB,  Omdin.    Herring  Gull. 

Resident  and  fairly  abundant  About  thirty  pairs  breed 
on  Eilean  Mh6r,  and  there  is  a  smaller  colony  on  Inverbain 
Island,  in  Outer  Loch  Torridon. 

Lams  marinus,  Linn.    Greater  Black- backed  Gull. 

Not  abundant  as  a  breeding  species.  One  or  perhaps  two 
pairs  nest  yearly  on  the  islet  in  Loch  Lundie  mentioned 
above,  and  on  other  small  fresh-water  lochs  in  Applecross. 
Breeds  on  Eilean  Mh6r  in  Loch  Torridon. 

Lams  foscus,  lAnn.    Lesser  Black-backed  Gull. 

Although  fairly  abundant  during  the  breeding  season  on 
Loch  Torridon,  we  have  no  definite  information  as  to  their 
nesting-sites ;  but  it  is  not  improbable  that  a  few  pairs  nest 
on  the  islands  in  the  loch,  as  well  as  in  possible  inland 
localities. 

Rissa  tridactyla  {Linn),    Kfttiwake. 

Said  to  visit  Loch  Torridon  after  the  breeding  season. 
Has  not  come  under  our  observation. 

Procellaria  pelagica,  Linn.    Stormt  Petrel. 

Rare.  Said  to  visit  Loch  Torridon  in  winter  before  heavy 
weather,  especially  from  W.  and  S.W. 

Alca  torda,  Linn^    Razorbill. 

A  considerable  number  of  Razorbills,  together  with  a  few 
pairs  of  common  Guillemots  and  PutHns,  are  found  in  Outer 
Loch  Torridon  during  May  and  June,  and  it  is  not  improb- 
able that  a  few  of  each  species  may  breed  on  the  islands 
and  shores  of  the  loch,  which  afford  suitable  nesting-sites. 

Uria  troile  {Linn).    Common  Guillemot. 

Frequently  seen  in  Loch  Torridon.  See  remarks  under 
Razorbill. 
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Urla  grylle,  Linn.     Black  Guillkmot. 
A   few   pairs   brewl   on   Shieldaig   Islnnd,    Eilean  MWt, 
and   prolMibly    on   the   other   islands   and   shores   of   bwh 
Turridon. 

Pnttercula  orctica  (LutTL.).    Vurers. 

Preaent  in  lai^e  numbers  on  Loch  Torridon  in  Julf  and 
August.  These  birds  have  probably  come  in  from  tlie 
Shiant  Islands,  where  there  is  the  largest  "puffinery"  in 
Britain.     See  also  our  remarks  under  Uaitorbill. 

Colymbus  glaclahs,  Linn.     Gkeat  NonxnsRS  DiVBa 
Winter  iind  Bpring  visitant.     Rare.  m 

ColymboB  areticuB,  Linn.    Black-throated  Diver.      ^ 

Breeds  on  several  ]ochs  in  Gairloch,  and  at  least  one 
locality  in  Applecross. 

Colymbus  septentrionalis,  Linn.    Ubd-turoated  Diver. 

Thinly  distributed  throughout  the  district,  and  perhaps 
more  abundjint  towards  the  south  than  C.  ardiciis.  At  least 
three  pairs  nesting  in  Applecross  in  1892,  in  all  cases  on 
islets  in  small  lochs. 

Podicipes  auritns  (Linn.).     Sclavonias  Grebe. 

A  fine  specimen  of  this  Grebe,  just  assuming  summer 
plumage,  killed  by  Donald  Matheson  at  Shieldaig  in 
March  18'J3,  is  now  in  the  Museum  of  Science  and  Art, 
Edinburgh. 

Podicipes  fluviatilis  {Tunstall).    Little  Grebe. 

Not  common  and  local.     Nested  at  Diabaig  in  1891,  and 

breeds  on  other  lochs  in  the  district. 
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BEPTIUA. 

Pelias  benis  (Linn,),    Adder. 

Abundant  in  most  suitable  localities,  though  not  verj  often 
seen. 

Lacerta  vivipara,  Jacq.    Common  Lizabd. 

Generally  distributed,  and  abundant  in  all  the  moorland 
districts. 

Angnis  fragilis,  Linn.    Slow  Worm. 

Fairly  common,  but  local  Abundant  at  Shieldaig,  where 
it  is  often  seen  lying  on  the  roads. 

AMPHIBIA. 

Molge  palmata  {Schn,).    Palmated  Newt. 

The  only  newt  as  yet  recognised  in  the  district.  Found  in 
Loch  Coire  nan  Faradh,  Applecross.  Also  observed  in  Strath- 
carron. 

Bufo  vulgaris,  Laur.    Common  Toad. 

Common,  and  generally  distributed.  Most  abundant  in 
the  wooded  districts. 

Bana  temporaria,  Idim.    Common  Frog. 

Universally  distributed,  and  found  high  up  on  the 
mountain  8ide& 

XXXII.  On  the  Geographical  DistrilnUion  of  Tropical  Diseases 
in  Africa.  By  R  W.  Felkin,  M.D.,  F.E.S.E.,  F.RG.S. 
[Plate  XL] 

(Read  18th  April  1894.) 

The  origin  of  this  paper  was  a  request  from  the  committee 
of  the  African  Ethnological  Congress,  at  the  World's  Fair 
in  Chicago,  that  I  should  lecture  for  them  on  "Disease 
and  Medicine  in  Africa."  In  preparing  that  paper,  I 
was  desirous  of  illustrating  the  climatology  of  Africa  and 
the  distribution  of  disease  on  a  map,  and  the  one  which 
accompanies  this  paper  was  the  result  of  my  endeavours. 
VOL,  xn.  2  k 
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Few  m«|>s  hftve  beeo  published  iUaatiuting  the  geognpUnl 
distributtOB  of  disease,  slid,  in  the  one  I  have  constructed. 
I  hsrc  Bttampt«d  ■  somewhat  new  depaitnre.  I 
htvt  divided  Africa  into  eight  regions,  each  having  &p- 
proximftt^y  the  same  climatology,  and  in  each  of  ihm 
zones  I  have  introdooed  symbols  to  show  what  diseases 
an  present.  I  have  also  eu<le*voared,  by  repeating  the 
symbols,  to  show  the  prevalence  or  the  importance  of  the 
disease.  Where  one  symbol  ocean,  the  disease  it  lepresenU 
is  present  in  the  area;  if  two  symbols  are  marked  on  th« 
map,  the  disease  is  very  prevalent;  and  where  three  syiubolj 
occur,  the  disease  is  exceedingly  rife,  or  the  mortality  from 
it  excessive.  A  mere  glance  at  the  map  will  show  ihp 
amount  of  disease  in  any  area,  and  the  comparative  salnbrit; 
or  unhealthiness  of  a  district  is  at  once  seen.  This,  I  trust, 
will  be  useful,  especially  as  th«  rush  Ui  Africa  still  oou- 
tioues,  and  extensive  schemes  of  colonisation  are  in  the  air. 

When  the  map  I  have  prepared  is  compared  with  ddc 
showing  altitude,  the  reason  for  the  presence  or  absence  ol 
many  diseases  is  at  once  understood. 

After  describing  the  climatology  of  the  various  r^ona 
into  which  I  have  divided  Africa,  and  enumerating  the 
diseases  met  with  in  each  area,  I  have  added  a  short  descrip- 
tion of  the  tropical  diseases  met  with,  adding  some  remarks 
upon  their  probable  origin,  their  prevention,  and  treatmest. 
This,  I  think,  may  be  of  some  use  to  travellera  and  othen 
visiting  the  continent. 

Notwithstanding  tlie  progress  which  has  been  made  in 
medicine,  in  climatologj-,  and  in  economics,  even  now  we 
know  little  or  nothing  as  to  the  effects  of  climate  upon  the 
human  organism.  The  subjects  of  acclimatisation,  acclima- 
tion, and  the  survival  of  the  fittest,  are,  it  is  true,  touched 
upon  by  many  authors,  and  it  seems  to  be  the  idea  of  many 
that  these  problems  are  more  or  less  settled.  This,  however, 
is  not  the  case. 

As  a  rule,  authors  writing  on  Anglo-Saxon  extension 
proceed  on  the  d  priori  assumption  that  the  Anglo-Saxon 
race  can  live  and  thrive  more  or  less  all  over  the  world;  and 
again,  they  assume  that  wheresoever  this   race  may  dwell 
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they  will  remain,  morally  and  physically,  as  they  previously 
existed  in  their  original  habitat.  True,  some  wiser  writers 
do  recognise  the  patent  fact  that  Europeans  and  individuals 
&om  the  Northern  States  of  America  cannot  compete  with 
the  coloured  races  in  the  Tropics.  They  allow  that  iha 
onpreniacy  of  the  whites  in  the  Tropics  is  artificial,  wherever 
it  may  obtain.  There  the  white  races  only  keep  en 
evidence  practically  by  constantly  reinforcing  tlieir  ranks 
through  importation.  Even  if  we  examine  into  the  con- 
dition which  obtains  in  Barbadoes,  where  the  British  have 
their  oldest  and,  possibly,  their  most  healthy  tropical 
possession,  we  hnd  that  a  cycle  of  constant  fresh  importation 
has  been  going  on  to  keep  up  the  stock.  It  is  true  that 
"  mean  whites "  may  indeed  be  found  there,  but  they  ara 
the  degenerate  representatives  of  the  race.  In  the  Southern 
States  of  America,  good  authorities  tell  us  that  the  Negroes 

^are,  owing  to  their  better  adaptation  to  the  climate,  gradually, 
hat  surely,  replacing  the  whites.     Looking  for  a  moment  to 
Jlew  Zealand,  which  is,  of  course,  not  a  tropical  country,  we 
find  that,  notwithstanding  the  fact  that  the  population  is 
constantly   receiving   fresh   British   blood,   it   diH'ers    in    a 
marked  degree  from  tlie  parent  stem,  owing  to  the  appar- 
B  ently  inscrutable  action  of  climate  upon  human  beings.     It 
■"iB   evident,   even    to    superficial   observers,   that    the   New 
VxiZealanders  are  mentally  different  from   the  original  stock, 
and  there  is,  doubtless,  also  some  amount  of  physical  alter- 
ation which,  were  sufficient  attention   paid  to  the  subject, 
would  be  found  to  be  important 
■       It  would  be  interesting,  did  opportunity  allow,  to  indicate, 
Bwith  some  attempt  at  detail,  the  causes  which  lead  to  these 
ftaarked   changes,   which   are   noticeable   in   emigrants   and 
their  descendants,  but  one  remark  must  suffice ;   the  hard 
winters  in  the  north  render  the  people  industrious,  provident, 
and  capable  of  great   endurance,  or  in  such  a  country  aa 
New  Zealand  life  is  less  gloomy  and  anxious,  and  the  people 
are  more  lively — brighter — in  fact  more  mobile.    When,  how- 
ever, the  climate,  like  that  of  Africa,  is  enervating,  emigrants 
Sm  the  north  become  lazy,  indolent,  to  some  extent  e 
ated.    National  character  is,  on  the  whole,  undoubtedly 
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chati^'ed.  It  will  be  seen  in  tlie  sequel  what  conditiid 
a  ^at  extent  produce  this  change  id  character,  and  in  the 
Tropica  a  cliange  in  physical  stamina,  likewise  It  will  not 
be  possible,  however,  for  me  to  applj  the  facta  I  allude  t^ 
in  this  connection.  My  scope  ia  a  more  limited  one,  bat 
I  have  thought  it  well  to  call  attention  to  the  subject 
because  of  its  great  importance. 

Looked  at  in  the  light  of  modern  geology,  Africa  is  of 
great  antiquity.  The  origin  of  the  continent  belongs,  doubt- 
less, to  ArchKan,Palceozoic,  and  early  Mesozoic  eras.  In  round 
numbers  the  continent  has  an  area  of  9,858,000  geographical 
square  miles,  its  length  is  4330  geographical  miles,  and  ita 
breadth  about  50U0  miles.  It  is  situated  between  latitude 
37°  20'  40'  N.  and  latitude  34°  49'  16'  S.  The  coaat-Iine  it 
remarkable;  it  b  only  some  17,700  miles  in  length.  This  is 
out  of  proportion  to  its  vast  area,  and  is  due  to  the  absenct 
of  bays,  inlets,  or  estuai'ies.  The  conliguration  of  the  continent 
of  Africa  is  peculiar.  It  may  be  described  as  possessing  a 
coastal  girdle,  having  a  varjing  breadth  of  from  100  to 
3U0  miles  in  width.  This  girdle  bounds  an  enormous 
plateau,  whicli  slopes  from  the  east  towards  the  west,  and 
in  the  main  axis  of  which,  running  from  S.W.  to  NX, 
there  is  a  rouge  of  mountains,  broken,  it  is  true,  at  intervale. 

The  main  elevation  of  tlie  continent  is  less  than  that  of 
Europe  or  Asia;  an  oblique  line  drawu  from  Loanda  to 
Suakim  passes  through  a  table-land  varying  in  height  from 
3000  to  4000  feet.  It  is  remarkable  that  the  three  great 
rivers — the  Nile,  the  Congo,  and  the  Zambesi — have  their 
headwaters  almost  together,  so  low  is  the  watershed ;  and 
the  whole  river  system  of  Africa  renders  ready  drainage 
impossible,  and  thus  gives  to  it,  on  the  whole,  a  water-logged 
character,  especiaUy  in  vast  areas  in  the  centre  of  the 
continent  It  is  noteworthy  that  there  are  six  drainage 
areas  in  Africa,  three  inland  —  the  Sahara  Desert,  the 
Kalahari  Desert,  and  Eastern  Abyssinia  —  and  then  the 
Atlantic  Ocean,  the  Mediterranean  Sea,  and  the  Indian 
Ocean,—  the  drainage  area  towards  the  Atlantic  Ocean,  includ- 
ing as  it  does  the  river  systems  of  the  Niger  and  the  Congo, 
being  the  greatest     With  the  exception  of  the  Nile,  whose 
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discharge  ia  only  about  one  thirty-seventh  of  the  rainfall  of 
\  the  river's  basin,  the  African  rivers  have  an  abnormal  volume 
of  discharge,  due  to  the  situation  of  their  mouths  in  the 
equatorial  zone,  and  the  excessive  rainfall  in  their  catch- 
ment basins. 

The  lakes  of  the  African  continent  may  be  divided  into 

I  three  classes — those  situated  in  the  continental  axis,  namely, 
the  Victoria,  Albert  and  Albert  Edward  Nyanzas,  Tanganyika, 
and   Lake  Njassa,  possessing  fresh   water,  and  having  an 
oceanic  outlet;  secondly.  Lakes  Chad  and  Ngarai,  which  lie 
in  continental  depressions,  and  vary  greatly  in  size  during 
the  various  seasons,  whose  water  is  more  or  less  saline;  and 
lastly,  the  lakes  situated  along  the  course  of  the  great  rivers, 
and  which  are  simply  enormous  expansions  of  these,  caused 
1  by  tlio  heavy  rainfall  in  the  Tropics.     In  Central  Africa  the 
I  highest  mountains  are  Keuia  and  Kilimanjaro  in  the  east, 
I  end  Gambaragura  and  Euweusori  in  the  centre,  having  an 
I  average  altitude  of  some  19,000  feet. 

Oar  knowledge  of  the  climatology  of  Africa,  except  in 
northern  and  southern  districts,  is  very  incomplete,  and  this 
is  unfortunate,  because  an  exact  knowledge  of  the  climatology 
of  Central  Africa  would  be  of  the  utmost  interest  and  im- 
portance to  us  in  our  present  inquiry.  It  will,  however, 
probably  be  of  advantage,  before  dealing  with  the  climatology 
of  distinct  areas,  which  must,  of  necessity,  be  treated  separ- 
ately, to  give  a  summary  of  the  general  phenomena  of  the 
climate  of  the  whole  continent,  so  far  as  it  is  known. 

The  mean  annual  temperature  of  the  continent  of  Africa 
is  high.  There  is  a  strip  of  country  upon  the  east  coaat 
from  lat  23°  N.  to  lat.  23°  S.,  where  the  mean  annual 
temperature  ia  over  80°  F.,  and  the  same  high  temperature 
obtains  in  two  other  regions.  One  of  these  is  towards  the 
west  of  the  Red  Sea,  bounded  towards  the  north  by  Bongola, 
on  the  south  by  Lado  on  the  Nile,  on  the  west  by  about 
long,  25°,  and  on  the  east  by  Abyssinia  and  long.  36°.  The 
other  area  is  situated  towards  the  west,  bounded  on  the 
south  by  the  coast-iine  between  Sierra  Leone  and  Lagos, 
on  the  west  by  long.  17°  W,,  on  the  east  by  long.  18°  to  20° 
£.,  on  the  north  by  a  pyramidal  line  lowest  on  the  west  and 
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east  at  Ut.  16°  N.,  aDd  having  its  apex  at  lat.  28°  X.,  lot 
Apart  from  this,  with  the  exception  of  Morocco,  Algerit, 
Tripoli,  and  Ibe  Xile  delta,  an  oblong  area  commeacing  id 
Abyssinia,  and  rimDinf;  down  to  the  equator,  Cape  Colonjr, 
Matabeleland,  Damaraland,  and  Angola,  where  the  mean 
annual  temperature  is  between  60*  and  70°  F.,  the  remaimii!; 
part  of  the  continent  has  a  mean  annual  temperature  of  from 
76°  to  80°  F.  From  this  it  will  be  seen  that,  althoagh 
kloDg  the  northern,  western,  and  aoutliern  coast-lin«  the 
temperature  is  to  some  extent  lowered  by  the  proximity  of 
the  ocean,  yet  on  the  east  the  aea  exerts  no  modifying  effect, 
hut  practically  increases  the  temperature  o"  to  10'  F. 

With  regard  to  the  mean  annual  range  of  temperature  in 
Africa,  considerable  variations  exist  There  is  a  district  which 
mny  be  roughly  said  to  embruce  nearly  the  whole  of  tlis 
Congo  Free  State,  where  the  range  ts  less  than  5"  annually, 
and  in  the  Sahara  we  arrive  at  the  other  extreme,  the  range 
being  there  between  40°  to  50°,  Prflctically,  from  lat.  18' 
N.  to  20°  S.,  the  annual  range  is  from  10'  to  20°.  With 
regard  to  relative  humidity,  il  ia  over  70  per  cent,  in  aboat 
a  third  of  the  continent  The  upper  boundary  of  this  area 
may  be  described  as  a  line  drawn  from  Cape  Verd  to  I^do 
on  the  White  Nile  on  the  north,  bounded  by  32'  E.  long,  in 
the  east  and  lat.  15°  S.  in  the  south,  and  including,  also,  the 
ooaat  belt  from  Cape  Town  to  lat  2"  N,  on  the  east  coast. 
Apart  from  this,  with  the  exception  of  Abyssinia,  where  the 
humidity  is  also  over  70  per  cent,  it  is  considerably  less. 

The  rainfall  in  Africa  likewise  varies  greatly,  it  being 
under  6  inches  in  the  Sahara  and  in  the  Kalahari  Desert.  It 
is  over  100  inches  at  Sierra  Leone  and  between  Lagos  and 
Gaboon.  Over  the  remaining  part  of  the  continent  it  varies 
from  10  to  100  inches.  Speaking  generally,  the  annual  rain- 
fall may  be  estimated  at  from  50  to  60  inches.  The  rainfall 
at  the  etiuator  is  pretty  evenly  Uistribuled  throughont  the 
whole  year,  but  to  the  north  of  the  equator,  at  about  15'  lat, 
there  are  two  well-marked  rainy  seasons. 

With  reference  to  winds,  the  trade  winds  are  the  moat 
important  North  of  the  equator  the  prevalent  trade  winds 
are  from  the  north-east,  south  of  it  from  the  south-east,  with 
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■Q  interveniDg  belt  of  calms  at  the  equator,  and  it  is  to  these 
winds  that  the  unequal  distribution  of  the  raiufall  is  to  be 
attributed. 

The  heat,  rainfall,  and  winds  naturally  afTect  the  fertility 
of  the  country,  and  the  whole  area  of  Africa  may  be  divided 
np  as  follows : — 36'4  per  cent,  is  occupied  by  deserts,  146  by 
steppes,  5-3  by  scrub,  21'3  by  savannahs,  218  by  forests  and 
cultivated  land,  and  6  per  cent  by  ihe  large  lakes.  Therefore 
half  the  continent  is  occupied  by  deserts  and  steppes. 

The  typical  zones  of  vegetation  are — (I)  the  Mediterranean 
jEone,  having  a  vegetation  similar  to  that  of  southern  Europe, 
if  somewhat  more  tropical ;  (2)  the  Sahara  Desert  zone,  of 
which  much  might  be  cultivated,  numerous  oases  certainly 
existing  there ;  (3)  the  zone  of  tropical  vegetation,  more  or 
less  coincident  with  the  areas  of  the  highest  mean  annual 
temperature  and  heaviest  raiufall ;  and  lastly,  the  south- 
central  and  South  African  savauDah  zone.  In  general  terms, 
the  vegetation  is  richer  as  we  proceed  from  the  south  to 
the  north,  and  also  from  the  west  to  the  east. 

It  is  unnecessary  to  refer  in  detail  to  the  fauna  of  Africa. 
The  mammalian  fauna  is  exceptionally  varied,  the  bird  fauna 
meagre,  the  reptile  fauna  largely  developed.  Insect  life  is 
very  abundant,  and  the  tetze  lly  infests  large  parts  of  the 
country  which  are  uncleared. 

The  population  of  Africa  may  be  estimated  at  about  20  to 
«  square  mile.  Boehm  and  Wagner  estimate  the  population 
At  205  millions,  Mr  liavenstein  at  127  millions,  with  a  rate 
of  increase  of  10  per  cent,  per  decade. 

Tlie  people  of  Northern  Africa  were  probably  in  pre- 
historic limes  of  the  same  ethnical  stock  as  that  of  the  people 
inhabiting  Southern  Europe.  The  Arabs  of  the  Soudan  are 
probably  all  descendants  from  the  proto-Semitic  stock.  For 
the  rest  we  have  Negroes  of  various  kiQds,but  alldistinguiahed 
by  projecting  jaws,  flat  fealurea,  broad  noses,  woolly  hair, 
shilling  skin,  and  pouting  lips,  and  it  is  probable  that  they 
are  all  of  one  origin.  We  find  also  in  Africa  the  Bushman 
and  Tikki-Tikki  or  Akka  dwarfs,  all  of  whom  I  believe  to  be 
among  the  oldest  primitive  inhabitants  of  the  continent 

In  classifying  Ihe  ethnographic  distribution  of  a  population,  ' 
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it  is  best  to  l>e  guided  hy  lingaistic  facU;  but,  as  according  tn 
Cust  there  are  no  less  than  438  languages  and  153  dialeeu 
spoken  in  Africa,  such  a  classification  is  for  present  purpowi 
imposaible,  and  therefore  I  adopt  Kliller's  classifioation  cF 
distinct  groups,  B8  follows: — (1)  The  Semitic  faniilj^,  aloog 
the  north  coast  of  Africa  and  of  Abyssinia ;  (2)  the  Hamitic 
family,  who  dwell  toainly  in  the  Sahara,  Morocco,  Algeria, 
Egypt,  and  In  the  Galla  and  Somali  tliatricts ;  (3)  the  Fnlah 
and  Nuba  groups,  who  live  in  ihe  western  central  and  eastern 
Soudan ;  (4)  the  Negro  groups,  in  the  western  and  central 
Soudan,  in  Upper  Guinea  and  the  Upper  Nile  region ;  (5)  the 
Bantu  family,  everywhere  south  of  4°  N.  lat,.  except  in  tlie 
Hott«utot  domain  ;  (6)  the  Hottentot  group,  in  the  extreme 
south-western  corner  of  Africa,  from  the  Tropic  of  Capricorn 
to  the  Cape ;  (7)  the  Tikki-Tikkis  aud  Akkas,  living  io 
Bcattered  groups  to  the  north  of  the  equator. 

A  few  sentences  are  necessary  with  regard  to  the  general 
characteristics  of  these  people,  to  sliow  their  possible  predis- 
position to  certain  diseases,  their  immunity  from  others. 
The  inhabitants  of  Africa  have,  on  the  whole,  a  well-developed 
muscular  system.  Mentally  they  are  like  children,  ea»ly 
amused  and  easily  roused  to  passion.  They  possess  innate 
capabilities  of  high  education,  but  it  is  a  mistake  to  suppose 
that  the  average  Negro  child  can  be  educated  up  to  the 
European  standard.  Till  the  age  of  fourteen  he  will  probably 
distance  a  European  child  in  almost  all  brain  work,  but  after 
this  age  the  light-skinned  Caucasian  shoots  ahead  of  the 
dusky  child  ot  the  Tropics.  As  a  rule,  at  least  three  genera- 
tions are  necessary  to  develop  the  Negro  to  our  mental 
standard.  Owing  to  the  climatological  factors  to  which  I 
have  referred,  the  natives  possess  a  lethargic  constitution. 
Nature  being  so  bountiful,  they  have  no  incentive  to 
strenuous  manual  labour.  But  there  is  a  marked  difference 
between  the  inhabitants  of  the  mountainous  regions  of  the 
Tropica  and  those  inhabiting  the  low-lying  plains.  For 
instance,  the  inhabitants  of  the  northern  and  higher  parts  of 
Uziuza  are  fur  more  strongly  built  and  energetii:  than  the 
Wazinza  who  inhabit  the  southern  and  lower  parte  of  the 
country.     Such,  at  any  rate,  was  the  opinion  of  Speke,  aud  I 
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have  personally  noticed  the  same  characterislics  north  of  the 
equator. 

Again,  the  religion  and  customs  of  the  inhabitants  neces- 
sarily iofluence  their  susceptibility  to  disease,  or  their  power 
of  recoveiy  after  having  been  attacked  by  disease.  There  is 
a  marked  difference  between  the  stolid,  fatalistic,  Moham- 
niedan  and  the  superstitious  pagan.  A  difference  also 
obtains  in  many  districts  owing  to  diet,  partly  influenced  it 
ia  true  by  custom,  but  also  by  religion,  and  the  vegeta- 
rians and  mixed  feeders  are  liable  to  definite  varieties  of 
disease. 

Although  it  is  a  mistaken  notion  that  insanity  and  nervous 
diseases  do  not  obtain  among  the  natives,  yet  they  are 
undoubtedly  less  frequent  in  Africa  than  they  are  in 
temperate  latitudes ;  and  it  is  certain  that  civilisation,  or,  at 
any  rate,  contact  with  the  whites,  has  a  more  or  less  deterio- 
rating effect  upon  the  native  population. 

It  is  now  necessary  to  refer  briefly  to  the  subject  of 
acclimatisation,  and  to  endeavour  to  answer  the  question 
which  is  frequently  put  —Can  Europeans  become  acclimatised 
in  Tropical  Africa  ? 

My  strong  opinion  is  that  it  can  only  be  possible  if  migra- 
tion occurs  step  by  step,  and  in  estimating  the  possibilities 
of  acclimatisation  we  must  count  by  generations  rather  than 
by  years.  I  believe,  however,  that  our  increased  knowledge 
of  climatology  ami  hygiene  renders  the  problem  of  acclimatisa- 
tion easier  than  it  was,  and,  given  picked  individuals  and  the 
careful  selection  of  tropical  areas  in  which  to  colonise,  I  see 
no  reason  why,  with  precautions,  inhabitants  of  the  temperate 
lone  should  not  colonise  even  in  Central  Africa.  In  the 
Belection  of  emigrants,  great  care  should  undoubtedly  be 
taken,  and  all  persons  with  a  tendency  to  gout  or 
rheumatism,  diabt^tes  or  albuminuria,  those  with  a  nervous 
or  alcoholic  family  history,  or  those  auffeiiDg  from  either 
acquired  or  hereditary  syphilis,  should  certainly  be  restrained 
from  emigrating  to  Tropica!  Africa. 

As  I  before  indicated,  environment  definitely  influences  not 
only  individuals  but  nations,  and  for  this  reason  a  marked 
difference    obtains    between   the   adaptability   of   residents 
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fyiiiiMl  pMiIaRtiaK.  K  hw  hen  tead.  m  ma  pouted 
■^kwgHBhylfrlCTiMliii.thatlhepMflcaof  aooawm 
m  the  Ila&aaa  sad  MatiMn  Freocfameii,  cu 
idJaateof  aab-tnfieal  AMca  better  ttuoi  cu 
ofB>  *A  Maady  itMun  at  lugtatitHi  is  in 
ita  thatdinetim.  Gonaaa  and  Bdgiaiis  «n 
g  ioto  Fnace ;  FrowhiBen  an  going  to  Algeria ;  tin 

abiMDliMahanBaf  U»Uadit8naBaBn  have  fonnd  their 

wmf  into  the  Soadan ;  whiltt  the  Soadaiwae  an  poahiiig 
forward  into  Bauta  Africa.  A  similar  nafrement  is  going  on 
in  Soath  Africa.  Tie  deseesdaati  of  thooe  Datchmen  wbo^a 
ooapla  of  hnadnd  yean  ago,  fint  KtUed  at  the  Cape  have 
made  their  mj  to  the  Traoaraal ;  and  Eoropean  migrstioii, 
&T(Mued  bj  geographical  featnret,  is  being  pushed  even 
within  the  TropioB  towards  the  ZambeaL" 

This  agrees  with  mj  own  opiuon,  ihat  wholesale  immediate 
aociimatisation  for  Earopeana  in  Tropical  Africa  is  eutirelf 
out  of  the  qnestioD. 

But  it  may  be  said.  What  aboot  the  high  African  tahle- 
land  ?  What  about  the  moontaioous  regioaa  ?  As  it  is 
enstomary  to  speak  of  three  cliuatolo^cal  zones — the  hot, 
the  temperate,  and  the  cold — between  the  e^nator  and  the 
poles,  so  in  like  manner  we  can  say  that  in  the  Tropics  there 
are  three  vertical  zones  of  climate.  (1)  A  soae  extending  up 
to  a  height  of  3000  feet,  having  a  mean  annual  temperature 
of  from  72°  F.  to  83°  Y. — the  hot  zone;  (2)  a  zooe  from 
3000  to  12,000  feet,  with  a  mean  annual  temperature  of  from 
41"  to  72°  F. — the  temperate  zone;  (3)  a  zone  from  12,000 
to  16,000  feet  or  above,  with  a  mean  annual  temperature  of 
from  30°  to  41^  F, — the  cold  zone.  Each  zone  has  peculi- 
arities of  its  own  with  regard  to  the  presence  or  absence  of 
disease,  and  the  higher  the  altitude  of  the  region  within 
certain  limits,  the  more  nearly  it  approaches  the  climate  of 
Europe.  As  we  proceed,  however,  north  or  south  of  the 
equator,  the  boundaries  of  those  zones  are  found  at  gradually 
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decreasing  elevations,  and  therefore  he^t,  atmospheric  pres- 
sure, etc.,  vary  at  difTerent  iBtitudes. 

The  influence  of  these  zones  upon  disease  ia,  broadly 
speaking,  as  foUowB:— In  the  upper  or  cold  zone  there  ia  a 
teniiency  to  plethora ;  the  disorders  met  with  are  of  an 
inflammatory  character,  and  the  diseases  of  the  respiratory 
and  circtdatory  oi^ans  are  far  from  uncommon.  Malaria, 
yellow  fever,  cholera,  phtlusis,  dysentery,  and  hepatitis  are 
almost  entirely  absent.  The  absence  of  phthisis  is  probably 
due  to  the  raritication  of  the  atmosphere,  the  absence  of 
yellow  fever  to  the  lower  temperature,  as  well  as  on  account 
of  the  distance  from  the  sea. 

Areas  situated  at  these  high  altitudes  are  incomparably 
superior  to  the  low-lying  districts.  As  a  rule  they  are 
entirely  free  from  tropical  endemic  diseases,  which,  should 
they  perchance  be  introduced,  rarely  spread.  A  marked 
dilTerence  ia  soon  noticed  in  the  appearance  of  individuals 
who,  after  a  residence  in  low-lying  tropical  countries,  go  to 
the  hills  or  elevated  tablelanda  Their  vigour  improves 
rapidly,  they  regain  almost  the  healthy  appearance  they  had 
in  Europe,  their  digestion  and  the  composition  of  their  blood 
IB  improved,  and  a  proper  amount  of  exercise  can  be  taken. 
"Hill  diarrho^"  and  rheumatism  may  sometimes  affect 
them  in  these  higher  altitudes.  The  former  may  be  due  to 
either  a  faulty  water-supply  or  a  too  rapid  removal  from  the 
plains;  the  latter — as  iu  India — to  damp  dwellings,  or  to 
the  more  marked  vicissitudes  of  cUmat«. 

The  middle  zone  is  perhaps  best  divided  into  two,  which 
we  may  compare  with  the  temperate  and  sub-temperate 
zones,  the  cooler  (higher)  having  a  mean  annual  temperature 
of  from  41°  F.  to  6^"  F.,  the  warmer  (lower)  a  mean  annual 
temperature  of  from  55'  to  7-f°  K  In  both  these  areas  the 
seasons  exert  an  indnence,  and  therefore  the  presence  and 
prevalence  of  disease  fluctuate,  the  frequency  of  diseases  of 

I  the  respiratory  and  digestive  organs,  for  example,  rising  and 
^ling   correapondingly ;   but  throughout  this   region,  as  a 
whole,  diseases  specially  frequent  in  the  higher  and  lower 
■ones  are  less  virulent  in  character. 
The  lowest  or  hot  loaa  is  the  typical  tropical  disease  zone. 
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of  the  gastto- 

■AitfiMl  tSMl.  hcfattlii,  ijwalMj,  dimhtBa,  beri-beri, 
timfm,  tiOb*  bfw.  Me.  Varioai  dnaaaas,  however,  m 
M*  *■(  wil^  wA  M  9T^"^  Thf^  8<>^m  uu)  ctetinifiin. 
Md.  for  Um  Boit  pn^  iliiiim  of  the  Udners.  It  is 
»b¥iBi  Am  mhahitmto  of  Ike  t—pwitw  VDe  dwelling  in 
(Us  b»m  or  hot  KBO  BMt  be  mjuiiouBlr  sffected  by  the 
^Hmttm,  ond  laohoUy  Um  gwlwf  injariotu  effect  they  siu- 
IBB  M  doo  to  As  boat  oad  cqiuble  teniperatarv.  the  tonic 
iflMi  of  tbo  ooU  oeHOO  bafaig  sorvly  intMi!d,  in  consequence 
•f  'wU^  then  ii  o  i^idoal  Bokhig  of  the  vitai  energy. 
M<jMtim  M  tlw  next  injonaas  element,  for  dry  faeftt  ia  much 
\tm  ininiioao  to  radi  emignnts  th^n  a  hot  moist  atmoepbei«. 
Tbe  dionoler  of  the  Mil  exerts  a  not  iacflnciJerable  in- 
ItHSe^  lov-lying  cUyey  wil,  toil  rich  in  mouM,  and 
■UsTiol  nil.  oetiag  isjnrioBaly :  dry  or  sandj  soil  beiiig 
leae  injarioos.  If  the  soil  be  marshy,  tenperatore  ia  lowered, 
and  it  b  found  tbat  by  draituog  tbe  soil  tbe  tomperatore  will 
be  laiaod  2  or  3  degnes.  Tbo  diier  tfaa  waHH  tbe  greater  tbe 
heat  dnring  thp  day.  the  erwiter  the  cold  by  nit'ht,  owing  to 
the  rapi(iily  with  which  the  soil  cools  by  radiation.  Vegeta- 
tion also  influences  tbe  salubrity  of  these  regioos,  for  where 
it  is  abundant  tlie  temperature  will  be  more  equal,  the 
vegetation  preventing  tbe  sun  from  heating  the  ground,  and 
also  preventing  radiation  during  the  night.  Lakes  also 
exert  an  influence,  by  preventing  much  variation  between 
the  temperature  of  day  and  night. 

A  good  deal  is  written  concerning  the  high  rat«  of 
mortality  in  tropical  regions,  but  in  comparing  the  salubrity 
of  areas  in  the  temperate  zone  and  in  the  tropics,  it 
is  often  lel'tr  out  of  mind  that  raucb  of  the  salubrity  of 
Europe  is  due  to  artificial  causes — to  the  prevention  of 
disease,  to  sanitary  measures,  to  the  care  of  the  sick  and 
infirm,  and  to  the  superior  medical  knowledge  of  our  law 
and  civilisation.  This  fact  can  be  at  once  appreciated  when 
we  consider  the  state  of  healtb  and  rate  of  mortality  in 
different  European  states;  and  when  we  find  such  marked 
contrasts  as  are  presented  in  Great  Britain  and  Russia  for 
instance,  we  observe  that  locality  alone  does  not  cause  the 
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great  difference^  and  that  it  is  not  climate  alone  which 
influences  disease  and  mortality. 

The  general  salubrity  of  any  place  may  be  ascertained 
from  the  death-rate ;  in  fact  it  is  the  only  criterion  we  have. 
A  low  death-rate — say  20  per  thousand — vindicates  that  the 
climate  and  sanitary  surroundings  must  be  good.  If  the 
death-rate  be,  say  60  per  thousand,  either  climate  or 
sanitation  must  be  at  fault  In  speaking  of  a  "bad" 
climate  in  Africa,  it  must  not  be  forgotten  that  what  is 
meant  is  that  the  climate  is  bad  for  emigrants  from  the 
temperate  zone,  not  necessarily  that  it  is  bad  for  the  natives. 
Take,  for  instance,  the  west  coast  of  Africa.  The  climate  is 
not  on  the  whole  fatal  to  natives,  and  their  death-rate  is  not 
immoderately  high,  although  the  district  goes  by  the  name 
of  "  the  white  man's  grave."  There  are,  it  is  true,  exceptional 
areas  where  even  the  mortality  amongst  natives  is  great,  but 
80  too  in  the  temperate  zone  there  are  areas  where,  owing 
to  faulty  sanitation,  overcrowding,  and  the  like,  a  state  of 
matters  inimical  to  health,  and  inducing  a  high  rate  of 
mortality,  is  to  be  found.  A  few  statistics,  taken  hap- 
hazard, will  show  what  I  mean.  The  death-rate  in 
Edinburgh  in  1887  was  19*8  per  thousand ;  in  Manchester 
in  the  same  year,  287;  in  New  York,  1878-80,  26*2;  in 
Chicago,  during  the  sajoie  period,  27*2;  in  St  Louis,  19*3; 
in  Calcutta,  311. 

Very  much  may  be  done  to  render  even  the  worst  climate 
in  Tropical  Africa  more  salubrious,  and  the  sanitary  pre- 
cautions, to  which  attention  will  be  called  in  the  sequel, 
will  do  a  great  deal  to  raise  the  health  of  the  community. 
For  instance,  attention  to  the  water-supply  at  Sierra 
Leone  has  had  a  very  marked  effect  in  lowering  the 
death-rate;  but  when  all  is  done,  a  permanent  residence 
for  inhabitants  from  the  temperate  zone  is  at  present 
out  of  the  question  in  the  low-lying  regions  of  Tropical 
Africa. 

We  must  now  briefly  consider  the  effects  which  the 
African  climate  exerts  upon  emigrants  from  the  temperate 
zone,  and  which  are  chiefly  the  resiilts  of  heat  and  moisture. 
For  a  short  time  after  the  arrival  of  such  an  emigrant  in 
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Tropical  Africa  bia  health  remains  good,  in  fact  the  beat  seems 
to  have  a  stimulating  efl'ect  upon  him.  He  does  not  sufTer 
from  the  heat  of  the  sua,  and  he  forms  a  Btrikiug  contrast  to 
those  emi^anta  who  have  resided  in  the  same  district  for  a 
considerable  tims.  His  work,  be  it  mental  or  bodily,  is 
performed  with  comparative  ease.  Soon,  however,  he  begins 
to  experience  a  marked  change  in  the  physical  functions  of 
his  body.  Its  normal  temperature  is  about  1"  F.  higher 
tlian  it  was  in  the  temperate  zone,  hia  respirations  are 
considerably  below  the  normal  number,  bis  heart's  action  is 
iocreaaed  in  frequency,  hia  digestive  powers  become  weak- 
ened, his  skin  secretes  far  more  freely  and  becomes  somewhat 
swollen,  hia  urine  is  lessened  in  quantity,  and  bis  nervous 
system  is,  to  a  greater  or  leas  extent,  enfeebled.  There  is  no 
doubt  that  very  soon  his  mental  and  bodily  powers  become 
weakened,  this  being  due  to  modiiied  nutrition.  He  suffers 
from  amemia  and  from  a  slightly  congested  liver.  The 
anfemia,  if  only  slight,  may  be  considered  as  prophylactic  in 
character,  and  the  congestion  of  the  liver  is  only  what  might 
be  expected  on  account  of  the  increased  work  that  that  organ  is 
compelled  to  perform.  The  resistance  which  an  individual 
from  the  temperate  zone  can  offer  to  these  conditions  depends 
on  the  height  of  the  mean  anuual  temperature,  and  also  to 
some  extent  on  its  diurnal  variation.  If  the  temperature  is 
high  during  the  whole  year,  be  is  less  able  to  withstand  them 
than  he  would  he  were  there  marked  difl'erences  in  the 
temperature  of  the  various  seasons,  or  between  that  of  night 
and  day.  This  power  of  resistance  may  also  be  attained  by  a 
change  of  air  at  stated  intervals  to  a  place,  either  having  a 
high  altitude,  or  where  marked  variation  in  temperature 
occurs.  The  difficulty  experienced  in  Africa  at  the  present 
time  is  that  comparatively  few  high  altitude  stations  are 
known,  and  some  considerable  number  of  years  must  elapse 
before  arrangements  can  be  made  to  provide  access  to  those 
areas  where  the  emigrant,  enervated  by  the  heat  and  mois- 
ture, may  seek  the  restoration  provided  by  a  residence  at  a 
high-level  statiou, 

A  word   in  passing  as  to  the  influence  of   tlie  African 
climate  upon  women.     Practically,  although  women  do  not 
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suffer  so  much  as  men  from  malarial  fever,  this  is  prob- 
ably due  to  their  not  being  so  much  exposed  to  its  influence. 
Taking,  however,  all  things  into  consideration,  I  have  come 
to  the  conclusion  that  neither  sex  is  more  capable  than  the 
other  of  withstanding  the  climate.  With  regard  to  children, 
it  may  be  said  that  the  same  condition  obtains  in  Africa  as 
in  India.  Apart  from  accidental  diseases,  children  will  do 
well  for  the  first  three  or  four  years  of  life,  but  under  exist- 
ing circumstances  they  must  then  be  sent  to  a  temperate 
climate  if  they  are  to  survive.  Were  they  to  remain  in 
Tropical  Africa,  they  would  certainly  degenerate  mentally, 
morally,  and  physically. 

I  have  now  come  to  the  end  of  my  extremely  rapid  survey 
of  the  general  facts  which  obtain  in  Africa  with  relation  to 
the  subject  of  my  paper,  and  I  now  proceed  to  describe, 
solely  firom  the  point  of  view  of  health  and  disease,  the 
various  r^plons  into  which  Africa  may  be  divided,  and  to 
indicate  the  special  tropical  diseases  which  obtain  in 
them.  When,  then,  the  area  of  the  distribution  of  the 
diseases  of  Africa  has  been  geographically  defined,  I  shall  pro- 
ceed to  briefly  examine  each  tropical  disease,  the  conditions 
under  which  it  arises,  and  its  prevention  and  treatment, 
Beriaiim, 

For  my  present  purpose  I  can  divide  the  continent  of 
Africa  into  eight  distinct  divisions,  namely, — 

I.  Northern  Africa,  including  Morocco,  Algeria,  Tunis, 

and  Tripoli. 
II.  North-eastern  Africa,  including  Egypt  and  Abyssinia. 

III.  Eastern  Africa,  including  the  Islands  of  Zanzibar  and 

Pemba. 

IV.  West  Coast  of  Africa. 

V.  North  Central  Africa,  comprising  the  Sahara  and  the 

Soudan. 
YI.  South  Central   Africa,  extending  to  about   IS""   S. 
latitude. 
VII.  South  Africa. 
VIII.  The    Islands  of   Madagascar,  Mauritius,  and    The 
Seychelles. 


I 


I  KoRTgnx  Arsca. 

This  put  of  AMe»  has.  its  el  mate  modified  by  its  ptoiimity 
to  Uw  M«dit«maeaa  sitd  AtUotic,  and  also  by  the  raogH 
of  moimUiita  niDDing  panllel  to,  thoagh  at  aome  distance 
{ron,  tli«  eouL  U  natimlly  fills  into  various  political 
divisions. 

L  Matwxo  a  a  diy  and  bealtby  ooontry.  It  has  s  moist 
and  &irly  equable  climate.  There  are  two  seasons- 
September  to  May  being  the  winter,  in  which  the  rainfall 
is  aboat  30  ioches,  and  the  temperature  varies  &om  50°  F. 
to  &y  F.  The  summer,  almost  rainleas,  has  a  temperature 
dC  65*  to  80*  F.  Throoghout  the  whole  year  the  daily  varia- 
tbn  of  temperature  ia  remarkably  slight 

The  diseaoee  specially  met  with  Id  Morocco  are  dy3ent«ry 
aitd  diarrhfpa,  which  are  very  prevalent  along  the  coast: 
and  leprosy,  syphilis, and  ophihalmia,  which  are  very  common 
throughout  the  whole  country.  Chronic  rheumatism  is 
prevalent,  acrofula  not  uncommon,  hut  respiratory  diseases 
ani]  the  eniptive  fevers,  with  the  exception  of  small-pox,  are 
rarely  seen.  Malaria,  manifested  by  intermittent  fever,  only 
obtains  in  a  slight  degree.  Epidemics  of  cholera  have  fre- 
quently visited  this  country,  as  also  all  the  couotries  included 
in  Northern  Africa. 

2.  Algeria. — This  country  must  be  divided  into  two  parts 
—the  sea-coast  district,  called  the  Tell,  and  the  elevated  region 
beyond,  extending  to  the  summits  of  the  mountains,  which 
have  EEi  altitude  of  from  3000  to  8000  feet.  The  mean 
annual  temperature  is  about  65°  F.,  the  mean  diurnal  varia- 
tion 42°  F.,  the  nightly  variation  3tj°  F.  The  average  relative 
humidity  is  about  45  per  cent.  The  rainfall  varies  in 
different  distncts,  but  the  average  at  the  coast  ia  about  900 
mm.  The  raiu  commences  late  in  October,  and  ends  about 
the  end  of  March,  autumn  and  winter  occurring  within  this 
period.  Spring  begins  in  the  middle  of  March  and  ends  in 
June ;  July,  August,  and  September  being  the  summer 
months.  There  is  a  greater  amount  of  disease  in  Algeria 
than  either  in  Morocco  or  in  Tunis  and  Tripoli.  The  death- 
rate  from  typhoid   fever  is  slightly  over  11   per  1000,  this 
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disease  being  extremely  common,  especially  in  the  towns. 
Diphtheria  and  croup  are  also  widely  prevalent,  being  15  per 
1000 ;  diarrhoea  and  gastro-intestinal  disorders  rather  over  29 
per  1000.  Dysentery  also  is  very  prevalent,  especially  in  the 
district  of  Oran,  where  it  is  said  to  be  due  to  the  special 
character  of  the  water.  Small-pox  and  measles  are  to 
be  found  in  Algeria,  and  both  acute  and  chronic  bronchitis 
and  pneumonia  are  very  frequently  met  with.  This  is  con- 
trary to  what  one  might  have  expected.  With  regard  to 
phthisis,  the  death-rate  is  high,  but  this  is  only  in  the  towns, 
and  is  caused  by  the  number  of  phthisical  patients  sent  to 
Algeria  in  the  hope  of  cure.  It  is  a  great  mistake  for 
patients  in  whom  phthisis  has  become  well-developed  to 
be  sent  to  Algeria,  for,  although  the  climate  is  exceedingly 
good  for  those  in  whom  the  disease  is  either  threatening  or  is 
in  a  very  early  stage,  it  is  undoubtedly  prejudicial  to  those 
in  whom  it  has  taken  firm  hold.  Leprosy  and  oriental  boil 
are  extremely  common,  and  so  is  hepatitis,  both  the  acute 
and  chronic  varieties,  and  tropical  abscess  of  the  liver 
(especially  in  Oran).  Syphilis  and  acute  rheumatism  do 
not  occur  nearly  so  frequently  as  in  Morocco.  Goitre  is 
prevalent  in  the  mountainous  regions.  Malaria  is  very 
prevalent  in  Algeria,  although  it  is  not  so  frequently  met 
with  as  formerly,  for  sanitary  science  is  beginning  to  make 
itself  felt  and  to  diminish  its  occurrence.  It  is  not  so 
frequently  seen  in  the  province  of  Algiers  itself,  as  it 
is  in  those  of  Oran  and  Constantin,  in  which  districts  it  is 
about  twice  as  prevalent.  The  amount  of  fever  is  unequally 
distributed  throughout  the  year;  the  maximum  amount 
occurs  in  the  autumn,  the  minimum  between  December 
and  May.  July  and  October  appear  to  be  the  two  months 
when  fever  is  most  prevalent.  Undoubtedly  the  heavy  rain- 
fall from  November  to  February  diminishes  the  fever.  On 
the  whole  the  fevers  are  most  prevalent  in  marshy  areas  with 
a  sub-soil  of  clay,  but,  as  Colin  points  out,  there  are  localities 
infested  by  malarious  fevers  which  are  far  from  being  marshy. 
But  this  forms  one  of  the  peculiarities  with  regard  to  malaria, 
and,  as  I  shall  point  out  elsewhere,  is,  I  believe,  due  to  the 
height  of  the  ground-water.  Probably  the  most  malarious 
VOL.  xii.  2  F 
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districts  are  Mitidja,  Bona,  the  Plain  of  Eghris,  Gigi'lle.  the 
plains  of  Zig,  Habra.  Zcj-Ikhkm-,  and  of  Shott*.  alsio  (lie 
district  through  wlitcli  the  Macta  Canal  passes,  and  the 
borders  of  the  Kezara  I-ake. 

3.  Tunvi  and  Tripoli. — These  regions  are  for  the  most 
part  deaertB,  having  a  ineaii  aoDual  temperature  of  aboul 
70 '  y.,  and  a  mean  annual  variation  of  about  30"  F.  Diph- 
th<^rin,  dysentery,  and  diarrhea  are  very  prevalent,  the  twn 
latter  diseases  bein^  especially  met  with  between  July  and 
Uotober.  SypliJlis  and  acnte  and  chronic  rhenmatism  are 
bIbo  very  common,  but  diseases  of  the  lungs  and  liver 
exceedingly  rare.  Almost  the  whole  of  the  district  is 
malarious,  with  the  exception  perhaiis  of  the  area  in  which 
is  situated  the  Lake  of  Itiz<!rta,  and  also  Porto  Farina. 

Summarising  the  inl'ornmtioii  we  possesa  with  regard  lo 
Northern  Africa,  we  find  that  mKlnna,  dysentery,  diarrha-a. 
leprosy,  syphilis,  and  rheumatism  are  exceedingly  frequent ; 
but  it  seems  only  probable  that,  were  extensive  sanitary 
measures  adopted  in  the  various  countries  refened  lo,  and 
especially  drainage  and  a  good  water-supply  provided,  the 
district  would  be  far  from  inimical  to  emigrants  from  the 
south  of  Kurope,  and  the  climate  is  decidedly  favourable  to 
persons  suA'ering  from  incipient  phthisis.  Such  individuals 
should,  however,  spend  at  least  two  winters  and  the  inter- 
vening summer  in  North  Africa,  if  they  would  gain  any 
decided  benefit  from  a  sojourn  there.  It  is  not  altogether 
easy  to  estimate  the  progress  made  by  France  in  the 
colonisation  of  Northern  Africa,  but  on  the  whole  I  believe 
that  gradual  acclimatisation  is  taking  place,  and  that  in 
time  the  country  may  be  completely  and  successfully 
colonised  by  that  nation;  and  doubtless  Italians  and  Spanish 
would  fare  equally  well. 

II.    N0KTI[-F,A3TERN   AFRICA. 

In  this  division  of  my  subject  there  are  various  cUmato- 
logical  areas  to  be  considered — (1)  The  Delta;  (2)  the  Valley 
of  the  Nile;  (3)  the  Eastern  Desert,  including  the  coast  of 
the   Red  Sea;   and  finally  Abyssinia.     Part  of  the  country 
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politically  known  as  Egypt  will  be  considered  under  the 
head  of  the  Soudan. 

1.  The  Delta. — This  area  is  humid,  but  the  annual  rainfall 
is  only  about  7  inches.  Northerly  winds  prevail.  The 
mean  annual  temperature  is  about  69""  F.,  and  the  diurnal 
variation  slight 

2.  The  VaUey  of  the  Nile. — ^The  climate  in  this  district  is 
very  different.  The  country  may  be  practically  said  to  be 
rainless.  At  Cairo  there  are  only  four  or  five  showers  a 
year^  and  in  Upper  Egypt  but  one  or  two.  The  mean  annnal 
temperature  at  Cairo  is  about  72°  F.,  but  the  variation 
between  night  and  day  is  very  great  At  Cairo  the  tem- 
perature may  be  as  high  as  110''  F.,  but  in  the  winter  it  may 
fall  to  below  32""  F.  The  marked  feature  in  the  Nile  Valley 
is  the  inundation  of  the  country  by  the  Nile,  which  begins  to 
rise  about  the  middle  of  June,  reaches  its  height  at  the 
beginning  of  October,  when  it  commences  to  fall,  and  it  must 
be  remembered  that  in  Upper  Egypt  the  river  forms  the  sole 
source  of  the  water-supply  to  the  country.  There  is  probably 
no  other  country  in  the  world  where  the  population  is  so 
dependent  upon  a  single  river,  and  unfortunately  the  Nile  is 
habituaUy  polluted  with  all  kinds  of  filth,  which  has  a 
great  effect  on  the  health  of  Egypt,  for  during  the  summer 
months,  when  the  Nile  is  low,  the  people  practically  imbibe  a 
solution  of  filth.  This  faulty  water-supply  undoubtedly 
causes  the  tremendous  mortality  amongst  the  child  popula- 
tioa  Out  of  1000  children  bom  in  Egypt,  496  die  before  the 
age  of  five  years  (H.  R  Green).  It  would  be  quite  possible, 
although  the  cost  would  be  great,  to  improve  the  water- 
supply  ;  there  are  no  insuperable  engineering  difficulties  to 
be  encountered. 

3.  The  Eastern  Desert  and  the  Hed  Sea  coast  are  drier  and 
hotter  than  the  Nile  Valley  itself.  This  notwithstanding, 
the  country  is  salubrious.  The  heat  from  January  to  April 
is  almost  insupportable,  especially  during  the  southern 
khamseen,  which  is  a  dry  scorching  wind. 

With  regard  to  the  diseases  prevalent  in  these  regions, 
typhoid  fever,  relapsing  fever,  and  dysentery  are  very  pre- 
valent throughout  the  whole  country,  and  simple  febriculas 
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are  frequently  met  with.  Kptdemics  of  cholera  have  often 
visited  Egypt,  but  plague,  which  used  to  be  endemic  here. 
Uaa  not  reappeared  since  1844.  Ophthalmia  is  extensivd? 
prevalent  all  over  Kgypt,  It  is  said  tliat  about  a  fourth 
of  the  whole  population  of  Egypt  is  afi'ected  by  the 
Arw-kyh-^omvm  duodennU,  which  cfiuaes  the  Egyptian 
chlorosis.  Round  worms  are  also  very  common,  and 
guinea-worms,  introduced  from  the  muth,  are  not  infre- 
quently seen.  There  is  also  a  specific  afTeclion  of  the 
urinary  passages  caused  by  the  Bilkarsia  lurmaiobia,  the 
embryos  of  which  infest  the  drinking  wat«r.  Small-pox  is 
epidemic ;  measles  and  scarlet  fever  are  frequently  seen,  and 
so  are  hepatitis  and  tropical  abscess  of  the  liver.  Phthisis 
is  very  rare,  except  among  the  Negro  population,  in  which  it 
is  frequently  met  with.  Rheumatism,  on  the  other  hand,  is 
frequent,  especially  at  Caira  Scrofula  atl'ects  the  natives, 
leprosy  is  endemic,  and  syphilis  very  common.  On  the 
whole,  the  country  I  am  describing  is  remarkably  free  ^m 
malaria,  although  the  disease  is  present  in  the  autumn.  The 
greatest  number  of  casee  occurs  at  Suez,  where  the  sub-sotl 
water  is  very  high.  Suakim  and  Massowa  are  also  said  to 
be  malarious,  but,  owini;;  to  the  character  of  the  fevers  in 
these  two  places,  it  is  doubtful  if  we  are  not  dealing  with 
dengue,  or  may  be  with  an  endemic  form  of  influenza. 

4.  Abytsinia. — Abyssinia,  which  is  situated  between  7°  30' 
aod  15°  30'  N,  lat,  and  between  36"  and  40^  E.  long.,  has  a 
mean  altitude  of  about  700O  feet  It  is  an  extensive  table- 
isnd,  from  which  mountains  rise  to  a  height  of  nearly  15,000 
feet  The  highlands  are  mostly  covered  with  pasture  or  culti- 
vation, forests  being  rare.  The  climate  of  the  plains  vanes 
with  altitude,  a  very  large  district  being  healthy  and  tem- 
perate, suited  even  to  European  colonisation.  The  mean 
annual  temperature  of  the  lowest  part  of  Abyssinia  is  about 
86°  F.,  and  the  rainy  season  begins  in  December  and  ends 
oaually  in  March.  In  the  highlands  the  mean  annual  tem- 
perature varies  from  67°  to  65*  F.,  according  to  altitude, 
The  rainy  season  is  from  June  to  September,  the  rairrfall 
being  about  40  inches. 

Diarrhma,  dysentery,  and  rheumatism  are  very  prevalent 
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in  Abyssinia.  Small-pox,  for  which,  by  the  way,  inoculfttioii 
is  employed,  is  exceedingly  prevaleot,  as  also  is  syphilis,  and 
leprosy  is  fnirly  common.  The  people,  too,  sufTer  considerably 
from  worms,  this  being  due  to  their  custom  of  eating  raw 
meat.  Probably  phthisis  hardly  exists  in  Abyssinia,  aud 
diseases  of  the  chest  are  on  the  whole  infrequently  met  with. 
In  the  rainy  season  typhoid  fever,  relapsing  fever,  and 
epidemic  influenza  are  common.  The  natives  also  sutfer  from 
scrofula  and  leprosy,  which  is  especially  prevalent  in  the 
mountains,  and  goitre  is  said  to  occur.  Cholera  has  fre- 
(juently  visited  the  country.  Malarial  fevers  occur  in 
Abyssinia,  but  not  to  anything  like  the  extent  that  they  do 
in  other  parts  of  Africa.  There  are,  however,  a  considerable 
number  of  places  where  malaria  is  endemic. 

Ill,  Eastkkn  Africa, 

1  include  in  this  division  of  my  subject  the  country 
between  Cape  Guardafui  and  latitude  18"  N.,  and  the  coast 
inland  to  about  longitude  36°  £.;  also  the  island  of  Zanzibar, 
because  it  really  belongs  to  the  east  coast  of  Africa,  and 
the  conditions  which  obtain  there  are  pmccically  those  which 
are  found  on  the  coast. 

In  the  northern  part  of  this  area,  between  10"  N.  lat.  and 
the  equator,  we  find  the  Galla  and  Somali  districts.  Little  is 
known  of  them  from  a  climatological  and  medical  point  of 
view,  but  in  all  probability  they  have  the  same  characteristics 
as  those  mentioned  when  referring  to  Abyssinia,  aad  these 
regions  are  undoubtedly  healthier  than  any  on  the  east 
coast  farther  south,  if  we  except  the  highlands  between 
Kilimanjaro  and  Mount  Kenia  and  Victoria  Nyanza. 

From  the  equator  to  Itekgoa  liay  there  are  two  seasons — 
the  dry  season  from  June  till  October,  the  wet  one  from 
November  till  May,  the  greatest  rainfall  being  from  April 
to  June.  The  amount  of  rainfall  varies  in  difl'erent  localities 
from  1500  to  2500  mm.  The  mean  annual  temperature  is 
about  80'  F.  at  Zanzibar.  February  is  the  hottest  month, 
with  a  mean  temperature  of  about  84°  F, ;  July  the  coolest 
montfa,  with  a  mean  temperature  of  77"  F,  The  humidity  is 
very  marked. 
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Tb«  inland  districta  of  the  eut  coast  regioa  dn  not  vai^  ' 
much  rrom  the  coDilitions  which  obtain  at  the  coast,  though 
of  coarse  altitude  mnkea  itself  felt  in  modifying  tboee  con- 
ditions Bomowhat.  Thus,  around  Kilimanjaro  the  mean 
■iinual  t«n]}iertiliire  may  be  said  to  be  slightly  higher  Ihan 
at  Zanzibar,  mainly  atiout  95°  F.,  but  there  is  a  somewhat 
^«at«r  range,  and  the  nightly  mean  is  probably  about  66^  F. 
Farther  south  in  the  Mpwapwa  district,  according  to  Pnieo, 
the  maximum  daily  teQii>erature  during  the  hot  season 
varies  from  81''  to  !KI'  F. ;  the  minimum  at  nights  is  65°  F. 
During  the  cold  season  the  daily  maximum  varies  froiu  70' 
to  H0°  F,,  the  lowest  night  temperature  being  60°  F,  At 
Blantyre,  still  farther  south,  and  at  an  altitude  of  3000  feet, 
the  mean  annual  temperature  is  (14"  F.  The  hottest  season 
is  duriux  October  and  November,  when  the  mean  temperaturs 
is  alwut  75'  v.,  the  coolest  season  beiog  June  and  July,  with 
A  temperature  of  about  60"  F.  The  rainfall  in  these  districts 
is  the  same  as  that  upou  the  coast,  the  smallest  precipitation 
being  near  Blantyre,  with  an  average  amount  of  58  inches, 
ami  increasiug  to  200  inches  in  the  north. 

The  east  coast  of  Africa  is  undoubtedly  very  unhealthy, 
and  on  the  coast,  and  with  few  exceptions  in  the  interior, 
emigrants  from  the  temperate  zone  cannot  thrive.  Practically, 
the  Shiri^  highlands,  the  slopes  of  Kilimanjaro  and  the  dis- 
tricts to  the  north-west  of  ihat  mountain  are  the  only  two 
areas  in  which  it  ia  possible  tu  think  of  white  races  colonising. 
The  diseases  which  do  not  occur  on  the  east  coast  are  scarlet 
fever,  phthisis,  and  goitre,  nor  is  cancer  met  with.  Whoop- 
ing-cough is  occasionally  known;  hepatitis  and  tropical 
abscesses  of  the  liver  are  less  frequently  met  with  than 
might  be  expected;  measles  are  very  rare,  although  one  or 
two  serious  epidemics  have  occurred  in  the  southern  part  of 
the  district  under  consideration.  Both  the  anieathetic  and 
tubercular  forma  of  leprosy  are  occasionally  met  with. 
Cholera  has  visited  the  east  coast  of  Africa  on  aeveml 
occasions  (Christie).  Itheumatism,  especially  the  chronic 
form,  is  met  with  all  over  this  area,  and  syphilis  and 
ophthalmia  are  very  prevalent.  Elephantiasis  arahum  is 
also  seen,  but  not  extensively,  except  at  Zanzibar,  where  it 
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is  very  common.  Tropical  ulcers  are  very  frequently  seen ; 
they  occur  chiefly  in  the  debilitated  natives,  and  cause  great 
havoc  in  the  slave  caravans.  Diarrhoea  prevails  extensively. 
Dysentery  is  extremely  common  throughout  the  whole  of  the 
area,  especially  at  Zanzibar.  Epidemics  of  dengue  are  of 
frequent  occurrence.  Although,  as  has  been  mentioned, 
phthisis  is  not  met  with  in  East  Africa,  yet  pleurisy  and 
bronchitis  are  very  common.  Typhoid  fever  is  fairly 
common.  Beri-beri  also  exists  in  East  Africa,  and  it  is 
probable  that  the  epidemic  dropsy  which  is  mentioned  by 
Livingstone  was  really  this  disease.  Throughout  all  East 
Africa  malarial  fevers  are  very  rife;  they  are  most  severe 
upon  the  coast,  along  the  river  valleys,  and  in  marshy,  water- 
logged areas;  in  fact  they  are  met  with  wherever  the 
factors  known  as  those  producing  malaria  exist  To  these  I 
shall  refer  subsequently  when  dealing  with  the  prevention 
of  the  disease.  It  should  be  noted,  however,  that  the  fevers 
on  the  table-land  are  much  less  fatal  in  character  than  those 
met  with  upon  the  coast,  and  there  are  areas  over  2600  feet 
in  altitude,  where  it  may  be  said  that  the  incidence  of 
malaria  is  of  but  slight  import  It  may  be  well  to  mention 
here  that  the  reason  why  East  Africa  has  such  an  evil  repute 
owing  to  the  many  deaths  which  have  occurred  amongst  the 
Europeans  who  have  visited  it,  is  due  to  the  fact  that  these 
explorers  and  missionaries  have  been  compelled  to  make  a 
long  stay  on  the  coast  before  proceeding  inland,  and  have 
there  become  saturated,  as  it  were,  with  the  malarial  poison. 
Were  these  conditions  rectified,  and  were  it  possible  for  the 
whites  to  proceed  rapidly  to  the  interior,  there  is  no  doubt 
that  their  general  health  would  be  far  better,  and  it  is  for 
this  reason  that  for  the  last  ten  years  I  have  so  strongly 
advocated  the  construction  of  short  railways  to  carry 
travellers  rapidly  across  the  malarious  belt  on  the  coast 

■  IV.  West  Coast  of  Africa. 

The  west  coast  of  Africa  from  Cape  Verd  to  Cape  Frio,  is 
the  hottest  and  wettest  region  in  the  globe,  probably  the 
most  unhealthy  too.     The  expression,  "the  white  man's 
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grave,"  which  is  given  to  this  part  of  Africa,  U  well  deserved. 
The  eonditioDs  which  are  so  inimical  to  the  white  races  ia 
this  region  are  continuous  heat,  excessive  moisture,  ud 
sudden  changes  of  weather,  but  much  may  be  done  to 
remler  tlie  climate  more  salnbrious  by  sanitary  precsacion;. 
On  the  whole  coast  probably  the  Cameroon  mountain  system 
is  the  only  place  of  sufficient  altitude  to  form  a  really 
valuable  health  resort,  but  the  I'ortuguese  coast  is  not  M 
unhealthy  as  that  farther  north. 

A  rapid  aiimmary  of  the  climatological  conditions  wbidl 
nbtain  in  the  various  regions  along  the  west  coast  mnat  HW 
follow. 

First,  with  regard  to  the  coast  of  Senegambia.  The  meBo 
annual  temperature  is  75°  F. ;  the  mean  diurnal  range  9*  F. 
The  average  rainfall  is  about  18  inches ;  the  average  humidilf 
73.  The  hottest  months  are  June  to  November.  In  tin 
interior  of  the  country  the  mean  annual  temperatura  is 
abont  83°  F.,  the  hottest  months  being  April  to  Jane. 
There  is  considerably  more  variation  in  the  temperature  io 
this  inland  region,  it  having  an  average  for  the  year  of  18°  F. 
At  Baihurst,  which  is  situated  on  St  Mary's  Island,  the 
chief  rains  fall  from  July  to  September,  about  39  inches 
falling  in  80  days.  At  Sierra  Leone  the  mean  annual 
temperature  is  82°  F. ;  the  rainfall  100  inches  in  August 
and  September.  On  tlie  Gold  Coast  at  Accra  the  mean 
annual  temperature  is  80°  F. ;  the  mean  range  about  7'  F. 
Humidity  is  very  high,  averaging  about  75  per  cent.  The 
rainfall  varies  considerably,  some  years  being  as  low  as  23 
inches,  in  others  nearly  40.  The  rainy  season  begins  at  the 
end  of  March  and  continues  to  June,  The  dry  season  is 
from  November  to  March. 

We  may  take  the  climate  of  Lagos,  still  farther  to  the 
east,  as  another  example  of  the  meteorology  of  Western 
Africa.  The  dry  season  obtains  from  the  beginning  of 
December  to  the  middle  of  March ;  then  follow  tlie  heavy 
rains  until  the  middle  of  July;  from  then  till  September 
there  is  a  moderate  amount  of  rain  until  the  end  of 
November.  There  is  however  some  rainfall  during  each 
month,  but  only  about   1  inch  from  December  to  March. 
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The  total  rainfall  is  about  68  inches  annually,  and  the  mean 
annual  temperature  80^  F.  The  mean  annual  variation  is 
very  slight,  being  only  about  lO"". 

The  Niger  district  has  almost  the  same  characteristics  as 
the  one  just  mentioned,  except  that  the  temperature  is 
somewhat  higher,  the  heat  during  March  to  June  or  July 
averaging  105*"  F.,  the  mean  annual  temperature  being 
about  86*"  F.  The  rainfall  is  about  60  inches ;  the  relative 
humidity  about  85.  Proceeding  farther  south,  we  come  to 
Gktboon,  where  the  mean  annual  temperature  is  QS""  F,  the 
rainfall  from  100  to  110  inches,  the  relative  humidity  very 
high,  rarely  under  90.  The  heaviest  rains  occur  between 
September  and  January. 

The  next  district  to  be  mentioned  is  that  at  the  mouth  of 
the  Congo.  The  mean  annual  temperature  is  76^  F,  the 
annual  range  9^  F. ;  the  rainfall  43  inches;  the  relative 
humidity  for  the  year  76  per  cent.,  the  annual  range  13. 
The  rainy  season  is  from  November  to  May,  with  prevailing 
westerly  winds. 

With  regard  to  the  next  region,  Angola,  the  following  data 
represent  the  climate  at  St  Paul  de  Loanda.  The  mean 
annual  temperature  74*  F.,  the  annual  range  12""  F.;  the 
rainfall  13  inches ;  the  relative  humidity  82  per  cent,  and 
the  annual  range  of  humidity  10.  Here  there  are  two  rainy 
seasons — October  to  December,  and  March  to  May. 

In  the  districts  to  the  south,  namely,  Benguela  and  Mosa- 
medes,  the  country  is  drier,  the  rainfall  varying  from  10  to 
30  inches,  the  mean  annual  temperature  being  about  68^  F. 
the  annual  range  20''  F. 

The  disorders  met  with  on  the  west  coast  of  Africa,  and 
which  may  be  regarded  as  the  most  prevalent  tropical 
diseases,  are  numerous,  and  we  have  to  deal  with  two  of  them 
which  are  unknown  on  the  eastern  side  of  the  continent, 
namely,  yellow  fever  and  yaws.  Following  the  rough  order 
which  I  have  hitherto  adopted,  we  find  that  typhoid  fever  is 
met  with  occasionally  in  Senegambia,  more  rarely  perhaps  in 
Sierra  Leone.  It  is  not  reported  from  the  Gold  Coast,  but  it 
occurs  in  the  Niger  district,  as  also  in  Gaboon.  There  are 
no  reports  of  typhoid  fever  from  the  Congo,  but^  as  it  is 
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stated  that  typho-maWial  fever  occurs  there,  in  all  prob- 
ability it  does  exist ;  for  as  I  shall  point  oat  subseqaeDlly, 

lam  convinceil  that  typho-malarial  fever  doea  cot  exist  »> 
a  disense  prr  k,  hut  that  in  all  cases  where  typbo-malatiBt 
fever  is  reported  we  are  really  di^alLng  with  patients  in  whom 
both  typhoid  fever  and  malaria  are  present. 

Diarrho^  and  dysentery  are  extremely  common  in  SeuB- 
(;unibia,  lieing  moat  fretiuently  seen  from  September  to  Nov- 
ember ;  also  prevalent  to  a  sUj^htly  less  extent  to  Uecember, 
January,  and  February.  Both  diseases  occur  also  in  endemic 
form  in  Sierra  Looiie ;  they  are  however  not  quite  to 
frequently  met  with  as  elsewhere.  Diarrhrea  is  often  met 
wiih  on  the  Gold  Coast,  but  dysentery  is  more  rarely  seen,  si 
any  rate  amuufj  the  Europeans.  Both  diaeanes  occtir  st 
Logos,  as  aliio  with  extreme  frequency  in  the  Niger  districL 
Diarrhcea  is  very  I'otiiiDon  at  Gal)oon,  but  dysentery,  althouj;b 
endemic,  allects  tlie  natives  chiefly.  Probably  the  diminu- 
tion of  cases  amouj^t  the  white  residents  is  due  to  sanitary 
precautions.  On  the  Congo  coast  diarrhcBa  prevails,  aa  also 
dysentery,  but  this  disease  is  not  nearly  so  frequent  as  in  tlie 
Upper  Congo  district,  to  which  reference  will  be  made  later 
on.  Ill  Anj^ola,  diarrhcea  is  fairly  common,  but  dysentery 
is  more  rarely  seen,  and  when  it  occurs  it  is  chiefly  after  the 
rains. 

Severe  epidemics  of  dengue  occur  in  Senegambia,  but 
curiously  enough  that  is  the  only  place  on  the  west  coast 
of  Africa  where  this  disease  obtains.  Cholera  visited 
yenegambia  in  1868,  but  has  not  been  recorded  as  occurrin^j 
elsewhere  on  llie  west  coast  of  the  continent,  although  we 
do  find  scattered  notes  referring  to  sporadic  cholera  on  the 
northern  part  of  the  west  seaboard.  Now  in  1893  cholera 
is  again  ravaging  Seuegambia. 

Beri-beri  ia  very  prevalent  in  the  Congo  district  near  the 
coast,  as  also  is  a  disease  called  the  sleeping- sickness  or 
negro  lethargy,  a  disorder  which  has  a  rather  wider  distribu- 
tion, namely  from  yeiiegambia  to  this  district.  It  is  at 
present  a  moot  question  whether  these  two  diseases  are 
identical.  It  is  also  thought  by  some  that  both  diseases  are 
really  due  to   the  AnchyloBtoma  duodenale,  add  if  so  they 
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would  be  identical  with  Egyptian  chlorosis^  which  is  un- 
doubtedly due  to  the  presence  of  that  worm. 

Yaws  or  framboesia  is  rery  frequently  met  with  on  the 
west  coast  of  Africa,  from  Senegambia  on  the  north  as  far 
south  as  Angola. 

The  area  of  distribution  of  yellow  fever  is  at  present 
limited  in  Africa  to  the  west  coast  from  19''  N.  to  a  point  on 
the  mainland  opposite  Fernando  Po. 

Hirsch  gives  the  following  chronological  survey  of  yellow 
fever  epidemics  on  the  west  coast  of  Africa  from  1816 : — 


1816.  Sierra     Leone,     Oongo     1859. 

coast.  1860. 
1823.  Sierra  Leone. 

1825.  Sierra  Leone.  1862. 
1829-30.  Sierra  Leone. 
1830.  Senegambia. 

1837-39.  Sierra  Leone.  1864. 

1837.  Senegambia.  1865. 

1845-47.  Sierra  Leone.  1866. 

1852.  Gold  Coast.  1867. 

1857.  Qold  Coast.  1868. 

1858.  Senegambia.  1878. 


Sierra  Leone,  Senegambia. 

Gambia  and  the  Congo 
coast  as  far  as  Angola. 

Gambia  and  the  Congo 
coast,  Gold  Coast,  Benin 
coast. 

Sierra  Leone. 

Sierra  Leone,  Congo  coast. 

Sierra  Leone,  Senegambia. 

Senegambia. 

Sierra  Leone,  Senegambia. 

Sierra  Leone  (?),  Sene- 
gambia. 


Diphtheria  and  scarlet  fever  are  unknown,  but  measles 
occurs  from  Senegambia  to  Angola.  Diseases  of  the  chest, 
such  as  bronchitis,  pleurisy,  and  pneumonia,  are  met  with 
all  along  the  coast,  but  phthisis  is  extremely  rare  among  the 
natives,  although  it  is  of  course  sometimes  seen  amongst 
the  whites,  who  have  in  all  probability  contracted  the 
disease  before  proceeding  to  the  coast  Leprosy  is  frequently 
met  with  both  in  its  anaesthetic  and  tubercular  forms  in  the 
native  population  on  the  whole  of  the  West  African  coast. 
Syphilis  and  rheumatism,  especially  the  acute  form,  are  also 
extremely  prevalent. 

Mephantiasis  arabum  also  occurs  with  comparative  fre- 
quency over  the  whole  coast,  being  especially  prevalent  on 
the  Gold  Coast,  where  also  ainhum  is  frequently  seen. 

Small-pox  occurs  everywhere,  and  very  severe  epidemics 
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vitk  axtrmely  fatal  results  amoDgat  the  Entire 
Tety  Urn  cases  of  cancer  are  met  with  on  the 
b(   Afties.  but    tropical   ulcers   are    extremely 

nl  to  hepatitis  and  tropical  abscess  of  the  linr, 
vamtioD  in  the  occurrence  of  these 
white  mea  and  natives.  For  iustiuioe, 
prevalent  amoogst  the  whites  in 
Dot  often  seen  amoogst  the  nstives. 
nre  in  the  Niger  district,  but  is  mure 
with  QD  tbe  Congo  coast.  On  the  whole, 
of  tbe  liver  is  less  frequently  seen  than  onu 
•xpeet,  aad  it  would  appear  to  be  a  sequel  to  severe 
of  dysentery.  This  statement,  however,  should  be 
witit  caatioo,  as  if  it  is  true  it  is  very  different  from 
ID  India  and  other  tropical  countries, 
igh  is  said  to  occur  in  Seuegaiubia,  but  I  have 
it  of  it  efeewhere. 
the  native  population  over  the  whole  west 
of  Africa,  akin  diseases  are  common.  Insanity  m 
frBqtunt,  bot  tetanos  oHeu  occurs,  especially  amongst 
Rickets  are  comparatively  rarely  seen. 
is  inrariaUy  found  in  Europeans  throughout 
of  Africa,  and  is  usually  due  to  malaria;  it 
may  IwwsTer  be  due  simply  to  residence  upon  the  coast 
Gninea-werm  is  especially  frequent  between  SeoE^ambia 
and  Ckpa  Lopes.  Id  Senegambia  it  is  met  with  not 
only  on  the  coast,  bat  in  tbe  more  elevated  legion  which 
extends  from  Bakel  to  Galetn,  though  the  parasite  does  not 
infrat  tbe  banks  of  the  Casamance.  The  Sierra  Leone  coast 
is  less  extensively  infected  by  the  guinea-worm  than  the 
Grain  Coast,  Ivory  Coast,  Gold  and  Slave  Coasta  It  ia  met 
with  throughout  the  Niger  district,  and  also  in  Gaboon. 

It  is  to  be  noticed  that  on  these  coasts  various  places,  such 
as  Cape  Coast  Castle,  Klmina,  Cormanlia,  and  Accra,  are 
especially  affected,  whereas  the  surrounding  country  very 
often  ia  free  from  the  parasite.  I  do  not  believe  that  there 
is  any  connection  between  guinea-worm  and  El^ahanliaks 
arahwrn. 
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Amongst  the  natives,  nervous  diseases  are  rather  frequently 
seen.  Hemiplegia,  paraplegia,  epilepsy  (especially  in  women), 
acute  mania,  and  dementia  are  met  with. 

Throughout  the  whole  coast  endemic  dropsy  occurs,  but 
here  again,  as  I  said  before  in  referring  to  the  east  coast,  I 
think  this  is  a  form  of  beri-berL  Ague-cake  is  very  common, 
especially  in  Creoles.  It  is  said,  however,  to  be  un- 
common in  Sierra  Leone,  and  Grore  attributes  its  rarity  in 
that  region  to  the  ferruginous  character  of  the  soil.  Gk)itre 
is  not  frequently  seen  on  the  west  coast  of  Africa;  there  are, 
however,  some  reports  of  its  occurrence  in  the  Cameroon 
district 

The  west  coast  of  Africa  presents  four  seasons,  which 
generally  begin  and  end  as  follows,  allowing  for  latitude 
and  local  peculiarities.  The  summer  season  extends  from 
February  15  to  May  15,  the  rainy  season  from  May  16 
to  August  31,  the  harvest  season  from  September  1  to 
November  15,  while  the  harmattan  or  cold  season  begins 
on  November  15  and  ends  on  February  15. 

The  summer  is  hotter  than  any  of  the  other  seasons,  the 
heat  being  greatest  in  the  region  of  the  trade  winds,  and 
greater  in  Sierra  Leone  than  on  the  Gold  Coast  and  Bight  of 
Benin.  In  addition  to  the  prevailing  winds,  which  vary 
from  N.  and  N.F*  in  February  to  S.  and  S.W.  in  April, 
the  Gambia  region  is  subject  to  the  simoon,  a  hot  wind 
charged  with  fine  sand  which  blows  from  the  desert, 
destroying  vegetation  and  causing  much  distress,  especially 
in  respiratory  diseases.  Whirlwinds  are  also  prevalent 
during  this  season. 

The  rainy  season  is  ushered  in  by  a  cloudy  atmosphere 
and  frequent  tornadoes.  The  rain  gradually  increases  till  in 
July  and  August  it  descends  in  torrents,  in  many  places 
inundating  the  country  and  washing  away  huts  and  bridges. 
In  the  Gambia  region  the  commencement  of  the  rains  is 
marked  by  occasional  dirt  gales,  a  strong  wind  carrying  the 
surface  earth  along  with  it  The  actual  rainfall  varies  in 
different  places,  and  also  in  the  same  place  from  year  to  year. 
It  is  greatest  during  the  night,  and  at  the  beginning  and 
end  of  the  season  the  fall  is  limited  to  the  night  time.    In 
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thfi  rainy  eeasoD  s&ad-flies  and  mosquitoes  ara  especially 
troublesome. 

The  harvest  season  or  autumn  is  the  most  aiUiea]tb.r  put 
of  the  year  in  West  Africa.  The  ruins  moderate,  the  awamps 
liegin  to  dry,  while  the  decomposing  vegetable  matter  favoun 
the  spread  of  malaria.  The  heat,  though  not  actaally  hi 
great  as  in  summer,  is  far  more  oppressive  from  the  moisture 
of  the  atmosphere.  The  south-west  monsoon  is  the  prevailiog 
wiud,  and  at  the  end  of  the  season  the  nortii-east  monsooQ, 
while  beyond  the  region  of  the  "  trades  "  there  are  tlie  usna! 
land  and  sea  breezes.  At  the  termination  of  the  harvest  ite 
electrical  condition  of  the  atmosphere  is  much  disturbed,  this 
being  followed  by  the  cessation  of  rain  for  some  months. 

The  barmattao  or  cold  season  ia  so  called  from  a  wind  of 
very  peculiar  character  wliich  occurs  at  this  time.  It  is  cold 
and  extremely  dry  owing  to  its  course  from  the  east  over  the 
Sahara.  On  its  approach,  vegetation  of  every  kind  is  shrivelled 
up,  and  the  lips  aud  eyes  of  those  exposed  to  it  suffer  from  ita 
parching  effect.  It  is  accompanied  by  a  thick  fog  and  mist, 
composed  of  particles  of  fine  sand  of  the  desert.  It  only 
blows  for  a  few  days  in  the  season,  tiie  prevailing  wind  being 
from  the  south-east.  This  is  the  dryest  season  of  the  year, 
and  ia  generally  healthy;  vegetable  matter  beiug  shrivelled 
instead  of  decotopoaing  as  during  the  autumn,  does  not  favour 
the  production  of  malaria. 

The  months  of  February,  March,  April,  October,  and 
November  may  be  regarded  as  the  hot  season  of  West  Africa 
During  this  period  the  increased  heat  gives  rise  to  certain 
physiological  effects  on  the  human  body.  The  temperature 
rises  to  lOO"  F.  or  even  102°  F.,  the  pulse  is  accelerated,  the 
respirations  diminish  Ju  deptii  and  frequency,  the  urine 
becomes  concentrated,  and  activity  of  the  skin  is  enormously 
increased. 

Although  in  the  suuiuier  season  the  heat  is  most  intense, 
it  is  not  so  unhealthy  as  the  autumn,  when  the  heat 
is  combined  with  moisture.  (The  month  of  October  is 
specially  unheaitliy.)  The  heat  at  first  causes  an  exaltation 
of  general  sensibility,  but  afterwards  this  gives  way  to  marked 
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Exposure,  iDtemperance,  bodily  or  mental  depression,  may 
result  in  ardent  fever,  with  cerebral  or  hepatic  complications. 
Dysentery  and  diarrhoea  occur  chiefly  when  the  water-supply 
is  impure  from  storage  or  contamination  with  decaying  organic 
matter. 

The  chief  diseases  met  with  during  the  hot  season  are 
ophthalmia,  dysentery,  intermittent  fever,  rheumatism, 
leprosy,  guinea- worm,  and  prickly  heat. 

The  rainy  season  is  far  more  unhealthy  than  the  hot 
months,  especially  at  its  commencement,  and  to  a  less  extent 
at  its  close.  The  temperature  of  the  air  falls  at  the  beginning 
of  the  rains,  producing  a  feeling  of  vigour  after  the  intense 
heat;  but  the  moist  atmosphere,  combined  with  the  sun's 
rays,  greatly  increases  the  perspiration,  and  along  with  this 
there  is  relaxation  of  the  muscular  system,  with  cardiac 
debility  and  congestion  of  the  internal  organs.  Should  the 
rainfall  be  scanty,  irregular,  and  alternating  with  hot 
weather,  severe  outbreaks  of  feyer  are  to  be  expected  from 
the  formation  of  pools  of  stagnant  water  rich  in  organic 
matter.  Dysentery  and  diarrhoea  are  also  prevalent  from 
the  contamination  of  the  water-supply;  while  in  addition  to 
the  diseases  mentioned  above,  diseases  of  the  respiratory 
system  are  also  met  with. 

It  is  likewise  to  be  noted  that  though  guinea-worm  may 
occur  at  any  season  of  the  year,  it  seems  to  be  more  trouble- 
some during  the  colder  months.  Elephantiasis  and  goitre 
also  seem  to  commence  more  frequently  in  the  cold  season, 
though  afterwards  the  seasonal  influence  on  their  progress  is 
less  marked. 

The  season  of  the  harmattan  is  the  most  healthy  part  of 
the  year,  the  drjring  action  of  the  wind  stopping  the  decom- 
position of  vegetable  matter,  and  thus  the  production  of 
malaria.  When  it  begins,  patients  sufl^ering  from  malaria 
rapidly  become  convalescent,  while  other  diseases  are  fre- 
quently benefited  in  like  manner.  The  dry,  cold  air,  while 
it  braces  up  the  body  generally,  reddens  the  skin  and  renders 
it  dry  and  harsh.  The  nostrils  and  pharynx  become  dry,  the 
lips  chap,  and  the  eyes  may  become  inflamed.  The  sensible 
perspiration  is  almost  arrested,  and  the  activity  of  the  kidneys 


4  id  Froettilitigt  of  Ikt  lioyid  Phiftical  Society 

is  corresponding! J  increased.  In  the  absence  of  free  renal 
secretion,  copious  diairhcea  may  ensue,  and  may  persist  in 
spite  or  treatment  till  tbe  wind  abates.  The  other  diseases 
are  chiefly  the  result  of  the  int«nia1  congestion  set  np  by  Uie 
coU,  congestion  going  on  to  snb-acute  inflammation  of  the 
liver  and  spleen,  biemorrhages  from  mucous  membranes,  and 
abortion.  Infanta  nuifer  severely  from  cold  in  the  intervals 
between  tlie  harraattan.  Slight  attacks  of  fever  unattended 
by  prostration  may  occur ;  also  rheumatic  attacks,  but  these 
are  arrested  on  ihe  recurrence  of  the  desert  wind. 

According  to  Horton,  the  harmattan  has  a  decided  effect 
upon  small-pox  ;  tbe  pustules  soon  heal  up,  and  the  disease 
disappears.  Persona  vaccinated  whilst  the  harmattan  wind 
is  blowing  are  not  protected  against  small -pox,  as  the  vaccine 
will  not  take. 

I  shall  now  deal  generally  with  the  incidence  of  malaria 
on  the  west  coast  of  Africa.  All  I  can  do  is  to  give  il 
Bummaiy,  which  1  hope  may  indicate  with  some  attempt  aU 
accuracy,  not  only  where  the  disease  is  prevalent,  but  whera 
it  is  met  with  in  its  most  grave  forms. 

Some  amount  of  confusion  obtains  as  to  the  distribution  of 
tbe  graver  forms  of  malarial  fever  in  West  Africa.  This  a 
due  lo  the  fact  that  some  observers  hold  bilious  remittent 
fever,  blackwater  fever,  endemic  hwimaluria,  and  typho- 
iiialarial  fever  to  be  distinct  diseases.  I  do  not  agree  with 
this  view,  and  in  what  follows  it  must  be  distinctly  understood 
that  I  entertain  tbe  conviction  that  these  so-called  various 
diseases  are  simply  malarial  fever  distinguished  by  soma 
prominent  symptom  which  has  given  the  name  to  a  variety 
of  that  fever,  as  indicated  above.  Believing  as  I  do  that 
malaria  is  a  disease  sui  generis,  caused  hy  the  ha^matozoon 
discovered  by  Laveran,  I  classify  the  results  of  its  action  on 
human  beings  as  follows; — Intermittent  fever  of  varying 
types  —  I.e.,  quotidian,  tertian,  quartan  ague ;  remittent 
malarial  fever,  including  bilious  remittent  fever,  blackwater 
fever,  hiemoglobinuric  fever,  and  endemic  hieiiiaturia;  per- 
nicious malarial  fevers,  including  the  comatose  and  algid 
varieties;    masked   malaria,   including   brow   ague   and   the 
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various  neuralgias  connected  with  malaria,  and  finally 
malarial  cacbexia. 

To  the  caaaea  of  malaria,  and  its  production  being 
favoured  b)'  local  circumstances,  or  prevented  in  soma 
cases,  I  shall  not  now  allude,  preferring  to  deal  with  auch 
matters  later  on,  when  speaking  of  the  prevention  and  cure 
,<rf  the  disease. 

Although,  as  before  mentioned,  the  Wast  African  coast  is 
called  "  the  white  man's  grave,"  yet  it  ia  undoubtedly  true 
that  to  a  certain  extent  it  is  not  malaria  which  cauacB,  or 
perhaps  one  should  say  has  caused,  the  very  high  death-rate 
of  even  50  per  ceut.  amongst  the  whites  on  the  coast.  In 
the  past,  at  any  rate,  this  death-rate  has  been  due  to  the  fact 
of  diseased  individuals  proceeding  to  Africa,  to  want  of 
knowledge  of  the  precautions  necessary  for  a  residence  there, 
and  unfortunately,  in  many  cases,  to  the  wilful  ignoring  of 
prophylactic  measures  and  of  a  well-ordered  life. 

In  Senegambia  malarial  fever  causes  at  least  40  per  cent, 
of  all  the  cases  of  disease.  In  some  places  the  admissions 
into  hospital  from  malarial  fever  ri^e  as  high  its  70  to 
80  per  cent  The  greater  number  of  cases  occurs  during 
the  rainy  season,  or  between  June  and  November,  and 
chiefly,  in  all  likelihood,  at  the  commencement  and  at 
the  end  of  the  rains,  and  probably  the  pernicious  and 
bilious  and  Jiiematuric  fevers  happen  chiefly  during  the 
rainy  season,  when  the  mean  monthly  temperature  is 
highest.  With  regard  to  the  hfematuric  fever,  it  probably 
occurs  only  under  certain  circumstances,  namely,  in  debili- 
tated individuals,  after  extreme  strain  or  excess,  or  after  a 
severe  wetting  following  repeated  attacks  of  ordinary 
intermittent  fever.  The  bilious  remittent  fever  may  be 
considered  as  au  acclimatising  fever,  occurring  chiefly  in 
newcomers. 

Next,  in  Sierra  Leone  the  amount  of  malaria  is  extreme. 
The  type  of  fever  is  here  very  severe,  a  very  fatal  remittent 
type  being  most  commonly  met  with  in  llie  whites.  Again 
we  find  that  here  also  it  ia  during  the  rainy  season  that 
malaria  is  most  virulent.  On  the  Gold  Coast  the  same 
conditions  exist,  and  grave  remittent  fevers,  with  bilious  and 
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htematuric  aymploms,  are  extremely  common,  as  also  are 
peniicioua  fevers. 

Along  the  rest  of  the  coast  malaria  is  very  virulent  as  tar 
as  Cape  Lopez.  Some  idea  of  its  prevalence  will  be  sained 
by  mentioning  the  death-rate  from  1878  to  1888.  Unfortn- 
nately,  the  cauae  of  death  is  not  stated  in  the  reports,  but 
iiiaUria  appears  to  have  heen  the  chief  cause. 

There  are  no  means  of  ascertaining  the  number  of  Europeaiis 
in  Gambia  during  the  years  in  question,  but  I  have  reason  to 
believe  there  were  about  54.  The  average  death-rate  there 
was  lUlO  per  cent  At  Lagoa,from  1879  to  1888, there  was 
an  average  of  110  European  residents ;  and  the  average  death- 
rate  was  10  per  cent.  At  Sierra  Leone,  the  population  during 
the  same  years  was  about  271,  of  whom  108  were  a  floating 
population,  i.e.,  belonging  to  ships  in  the  harbour.  The  total 
deaths  of  the  resident  population  were  44,  of  the  Soatiag 
population  31,  giving  a  total  number  of  deaths  during  the 
t«n  years  of  75,  being  42  per  cent  On  the  Gold  Coast 
during  the  same  year  there  was  an  average  of  66  Government 
officials.  There  were  34  deaths,  the  average  death-rate  being 
&r43  per  thousand.  The  non-otlicial  population  was  about 
126,  the  number  of  deaths  106,  the  death-rate  being  81-48  pet 
thousand;  or,  taking  the  officials  and  non-ofBcials  together, 
the  death-rate  per  thousand  would  be  6808,  the  average 
European  population  being  192. 

In  the  Niger  district  remittent  fever  is  very  virulent,  and 
this  district  is  remarkable  for  the  prevalence  of  pernicious 
malarial  fever.  It  is  here  also  that  we  have  most  reported 
cases  of  so-called  typho-malarial  fever,  the  only  other  region 
where  this  complication  seems  to  prevail  being  the  Congo 
district;  at  Gaboon  and  in  its  near  proximity  malaria  is 
most  rife  during  the  first  three  months  of  the  year. 

In  the  Congo  coast  region  the  average  death-rat«  from 
malarial  fever  appears  to  be  about  30  per  cent.  I  shall 
refer  to  its  prevalence  in  the  upper  regions  of  the  Congo 
Bubseq  neatly. 

To  the  south  of  Loanda,  where  the  fever  is  veiy  rife, 
malaria  decreases  in  intensity  and  importance  as  we  piooaad 
southward. 
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V.  The  Sahaka  and  Soudan. 

This  area,  which  includes  the  country  as  far  south  as 
10^  N.  latitude,  takes  in  the  districts  of  Bomu,  Wadai, 
Darfur,  and  Kordofan,  and  must  be  dismissed  in  a  few  lines, 
statistics  being  wanting  with  respect  to  it  On  the  whole 
the  climate  is  intensely  hot  in  summer,  but  the  diurnal 
variation  is  very  great.  Sometimes  the  thermometer  is 
many  degrees  below  freezing  point  at  night,  although  during 
the  day  it  may  be  as  much  as  US'*  F.  In  the  northern  part 
of  this  district  the  mean  annual  variation  or  range  of  tem- 
perature is  from  40""  to  50°.  In  the  southern  part,  in  Wadai, 
Darfur,  Kordofan,  the  range  is  considerably  less,  being  only 
from  10"*  to  20''  F.  Over  the  greater  part  of  the  area  the  mean 
annual  temperature  is  over  SO""  F.,  although  in  the  district 
round  Wadai  it  varies  from  70°  to  80°,  this  being  due  to  the 
altitude  of  the  country,  which  is  from  3000  to  8000  feet  On 
the  whole,  this  district  may  be  said  to  be  healthy.  Except 
in  the  oases,  malaria  is  almost  absent.  In  Darfur  and  Kor- 
dofan dysentery,  diarrhoea,  and  typhoid  fever  are  met  with ; 
syphilis  and  bronchitis  are  fairly  common;  and  in  the  southern 
part  of  Darfur  the  guinea-worm  is  very  frequent,  the  area  of 
its  northern  distribution  at  this  point  being  about  IV  N. 
lat  Goitre  is  not  infrequently  seen  in  inhabitants  of  the 
Djebel  Marra.  The  most  malarious  parts  of  this  district  are 
the  low  swampy  regions  round  Lake  Chad,  Dibbe,  and  Filter, 
and  the  province  of  Fezzan. 

VI.  Equatorial  Central  Africa, 

including  the  Congo  Free  State,  and  reaching  south  to  the 
18th  degree  of  S.  lat. 

The  mean  annual  temperature  of  the  whole  of  this  region 
is  about  78°  F.,  being  slightly  lower  to  the  west  of  the 
Victoria  Nyanza  in  the  Kuwenzori  mountain  region,  on  the 
high  plateau  to  the  east  of  the  Victoria  Nyanza,  and  in 
Msiri's  kingdom,  where  it  varies  from  65°  to  70°  F.  The 
mean  annual  range  of  temperature  in  the  Congo  region  is 
less  than  5°  F. ;  in  the  remaining  area  it  is  between  5°  and 
10°  F.,  except  in  the  region  to  the  south  of  the  Victoria 
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NyanzB,  bounded  between  32°  and  38°  E.  long.,  wliere  the 
mean  variation  is  from  10"  to  20°  F.  The  mean  annual 
raiufall  is  about  50  inches,  except  in  the  centre  of  thia  wea, 
where  it  reaches  about  100  inches,  this  including  the  CoDgu 
furest  district  and  the  country  to  the  weat  of  Tanganyika  as 
far  south  as  10"  S.  lat.  In  this  district  also  the  relative 
humidity  is  over  70  per  cent.,  hut  over  the  whole  district  the 
relative  humidity  may  be  taken  as  about  tiG  to  68  per  cent. 

The  whole  region  is  highly  malarious,  but  I  will  give  a 
brief  account  of  malaria  as  I  met  with  it  in  Central  Africa. 
The  area  referred  to  exteods  from  Khartoum  in  the  north  as 
far  south  as  the  Victoria  and  Albert  Lakes,  and  also  includes 
the  llohl  and  Bahr-el-Ghazel  districts.  Tiie  distribution  of 
malaria  in  this  region  is  unequal,  and  the  topography  of  the 
country  exerts  an  influence  both  upon  its  frequency  and  iU 
severity.  In  low-lying  swampy  regions  malaria  is  veiy 
common,  the  natives  suffering  to  a  considerable  extent  from 
mild  attacks  of  intermittent  fever.  Occasionally  one  sees  a 
case  of  well-niavked  remittent,  but  perhaps  the  most  fre- 
quent variety  met  with  is  a  form  which  at  first  sight  appears 
to  be  a  continued  fever  lasting  from  five  to  seven  days.  But 
when  these  fevers  are  examined  carefully  it  is  found  that 
they  are  really  either  mild  remittent  (for  there  are  distinct 
remissions,  which,  however,  must  be  carefully  looked  for)  or 
they  are  quotidian,  with  badly-marked  paroxysms.  A  very 
brief  cold  stage  occurs  daily,  then  follow  eighteen  or  twenty 
liours  of  hot  stage  with  a  temperature  of  102''-103°  F., 
followed  by  an  hour  or  so  of  apyrexia  after  a  very  slight 
perspiration.  Throughout  the  whole  region  the  natives,  who 
are  fairly  stationary  in  one  district,  suffer  comparatively 
little,  and  from  but  slight  attacks  of  intermittent  fever,  but 
if  removed  to  a  new  locality  they  suffer  from  much  more 
severe  attacks,  from  remittent  fever  for  the  most  part,  and  it 
is  a  noteworthy  fact  that  after  slave  raiding  or  war  numbers 
of  men  are  struck  down  by  severe  forma  of  fever. 

In  the  higher  regions  the  fevers  become  more  rare  until 
one  reaches  districts  having  an  altitude  of  from  3000  to  4000 
feet,  where  they  almost  entirely  disappear.  A  good  example 
of  this  may  be  seen  in  the  country  to  the  north-wesl  of  the 
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Albert  Njanza,  also  in  Central  Unyoro,  in  the  Shuli  district, 
to  the  soQth-east  of  Dufli,  and  in  Uganda,  in  the  Kahura 
district. 

With  regard  to  the  effect  of  malaria  upon  Europeans  and 
Egyptians,  one  notices  marked  differences;  and  here  the 
personal  equation  comes  notably  into  play.  Some  suffer 
very  little  from  malaria,  others  suffer  from  severe  remittents 
and  from  what  some  call  bilious  remittents  and  black  water 
fever.  On  the  whole  Europeans  suffer  less  from  anything 
more  than  an  occasional  attack  of  typical  intermittent  fever 
than  do  the  Egyptians.  Inactivity,  severe  marches  in  the 
sun  or  by  moonlight,  and  fatigue,  are  the  predisposing  causes 
of  attacks  of  fever  in  Europeans.  In  all  the  old  Egyptian 
stations  which  I  have  visited,  the  Egyptian  troops  and 
officials  suffered  excessively  from  malaria.  It  was  very 
fatal,  or  if  not  fatal,  it  induced  such  marked  debility  that 
they  were  greatly  incapacitated  for  ordineuy  employment. 
I  found  that  the  "  spleen  test "  was  very  useful  in  ascertain- 
ing approximately  the  salubrity  of  a  district  The  Bahr-el- 
Ghazel  district  is,  owing  to  its  very  abundant  water-supply 
and  its  many  swampy  areas,  excessively  malarious.  The 
country  to  the  north  of  the  Bahr-el-Arab  is  comparatively 
exempt 

I  pass  on  now  to  deal  briefly  with  the  subject  of  enteric 
fever.  At  Khartoum  it  is  endemic,  and  no  wonder,  when 
one  considers  the  filthy  condition  and  want  of  all  sanitary 
precautions  in  that  town,  and  the  quagmire  into  which  it  is 
yearly  transformed  at  high  Nile.  After  the  inundation  of 
the  Nile  the  disease  spreads  all  over  the  so-called  island  of 
Meroe.  In  all  the  districts  I  have  mentioned  above,  as  also 
in  Eordofan,  I  met  with  cases  of  enteric  fever,  but  they 
varied  in  frequency,  not  so  much  with  the  character  of  the 
country  or  the  climatology,  as  with  the  habits  and  customs 
of  the  natives,  and  their  sanitary  surroundings.  The  disease 
was  most  frequently  seen  in  the  larger  settlements  in  the 
Bahr-el-6hazel  districts.  There,  where  the  slave-dealers 
were  in  the  habit  of  crowding  together  thousands  of  slaves, 
the  filthy  condition  of  the  places  can  be  well  imagined,  and 
it  was  in  these  hotbeds  of  disease  that  I  saw  most  cases  of 
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niteric  fever.  Still,  I  met  with  tlifl  disease  at  Bohr  on  tk 
White  Xile,  at  Foweiis,  at  Magnngo,  jnst  to  the  north  of  th# 
Albert  N'j'aasa,  and  I  witnessed  one  epidemic  in  Uganda.  I 
say  epidemic,  beomse  it  was  cnriooa  to  notice  that.  generallT 
Bpeaking,  enteric  Tever  seemed  lo  slop  short  directly  au  arra 
was  reached  in  which  the  banana  foTms  the  staple  food  nf 
ttM  population.  It  was  far  more  frequently  met  with  in 
tboM  difltricta  where  the  people  lived  chiefly  upon  grain. 

I  was  Borprieed  in  my  jonrney  in  Central  Africa  to  notice 
tb«  distribntion  of  phthisis,  for,  although  bronchitis,  pleurisy, 
and  pneumonia  were  constantly  seen  in  nearly  all  the  dis- 
tncta  throQgh  whicli  I  passed,  the  cases  of  phthisis  which  I 
was  able  to  observe  were  few  and  far  betweea,  and  corre- 
sponded in  a  maHced  manner  with  the  absence  of  malaria,  at 
any  rate  in  its  most  intense  forms.  From  Khartoum  along 
the  valley  of  the  Nile  as  far  as  the  Albert  Lake,  through  the 
swampy  districta  of  Unyoro  and  Uganda,  I  can  recall  having 
seen  very  few  cases  of  phthisis  (in  Uganda  some  eighteen 
or  twenty).  Sabsequeotly,  however,  I  saw  ■  considerable 
number  of  ca?es  in  tlie  Shuli  district,  at  an  altitude  of  '1000 
to  4000  feet,  where  malaria  is  very  rare.  Again,  in  travel- 
ling through  the  Bahr-el-Ghazel  district  I  saw  a  considerable 
uumber  of  phthisical  individuals,  not  inhabitants  of  that 
province,  but  men  or  women,  soldiers  or  slaves,  who  had 
come  from  tlie  elevated  districts  in  the  Moubuttu  country. 
Farther  north,  at  Dara,  I  again  met  with  phthisis  in  people 
who  inhabited  the  highlands  of  the  Djebel  Marra  district, 
where  1  was  informed  lliat  malarial  fevers  were  entirely 
absent 

With  regard  to  the  other  diseases  of  Equatorial  Africa, 
what  follows  refers  to  the  districts  mentioned  above,  and 
with  which  I  am  personally  acquainted;  but  from  what  I 
have  read  on  the  subject,  I  have  reason  to  believe  that  the 
same  diseases  obtain  to  the  south. 

Small-pox  occurs  in  epidemics,  and  is  very  fatal.  Measles 
and  scarlet  fever  are  unknown.  Kheumatism  is  common 
everywhere,  and  cholera  has  ou  various  occasions  passed 
tiirougli  the  couutiy  in  the  form  of  epidemics.  With  regard 
to  phthisis,  it  is  very  rarely  met  with  throughout  the  whola 
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of  the  northern  part  of  this  area,  except  in  the  high  region  to 
the  north-east  of  the  Victoria  Nyanza,  where  it  is  more 
common.  Diseases  of  the  chest  are  found  throughout  the 
whole  r^on,  but  bronchitis  is  far  more  common  than  either 
pleurisy  or  pneumonia.  A  form  of  plague  has  visited 
Uganda  on  several  occasions,  and  there  are  reports  of  it 
having  occurred  on  the  White  Nile  to  the  south  of  Lado  and 
in  the  Bahr-el-6hazel  district.  Quinea-worm  is  most  pre* 
valent  to  the  west  of  the  Nile  throughout  the  province  of 
Bohl  and  Bahr-el-GhazeL  Bound  worms  are  also  met  with, 
and  yaws  is  occasionally  seen.  Syphilis  is  widely  spread  in 
those  districts  where  the  slave  trade  has  been  carried  on,  but 
it  is  not  prevalent  in  other  regions.  Leprosy  is  met  with, 
but  not  extensively.  Elephantiasis  ardbum  occurs,  especially 
on  the  west  of  the  Nile  to  the  south  of  Lado.  Skin  diseases 
are  extremely  frequent,  except  in  Uganda,  and  boils  are  of 
common  occurrence  everywhere. 

With  regard  to  nervous  diseases,  temporary  insanity  is 
often  met  with,  but  it  is  rare  to  see  cases  of  permanent 
aberration.  Epilepsy  is  fairly  common,  and  occurs  chiefly  in 
girls. 

Ophthalmia  is  comparatively  frequent,  although  it  is  not 
nearly  so  prevalent  as  in  Egypt  With  regard  to  diarrhoea 
and  dysentery,  both  diseases  are  met  with  throughout  this 
region.  They  are  more  prevalent  throughout  the  Nile  valley 
and  in  the  west  than  in  Uganda  and  Unyoro.  The  so-called 
blackwater  fever  certainly  occurs,  and  so  does  typho-malarial 
fever,  but  in  all  cases  I  came  to  the  conclusion  that  these 
were  different  varieties  of  remittent  fever. 

Passing  now  to  the  Congo  region  of  Equatorial  Africa,  we 
find  that  malaria  is  prevalent  over  the  whole  of  the  district 
All  varieties  occur,  from  mild  attacks  of  intermittent  fever 
lasting  three  days,  to  the  most  pernicious  forms  of  fever,  such 
as  are  seen  at  Yivi  and  Stanley  Pool.  It  is  said  that  the 
mortality  of  Europeans  in  the  Central  Congo  region  is  about 
25  per  cent.  Here,  too,  the  so-called  blackwater  fever  is 
common.  There  are  no  reports  of  enteric  fever  from  the 
Congo,  but  typho-malarial  fever  is  reported.  I  believe, 
however^  that  it  is  really  simple  severe  remittent  fever  with 
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uphold  iynptABB.  DjmjiiIuijt  u  wrj  common,  uid  to  b 
bcfUiitK.  and  tiopKal  «b*ce9*  at  tbe  liTra-  ia  also  met  witfa. 
nchiM  waold  ■ppeu  U  be  nreljr  seen,  if  at  alL  Tbe 
acdtOBiT  dtaaana  of  the  cbest,  however,  occur;  so  do 
and  Egyptian  chlorosis.  Leprosy  and  jaws  are 
ic  ia  the  Coi^  r^ton,  as  alao  the  disease  of 
aa  it  is  termed  hy  writers  from  thia  ngioo. 
IHiiuttdj  mcntiaiwd,  I  regani  thia  disease  as  beri-ben. 
W«  next  come  to  the  Temaining  p«it  of  Equatorial  AMct, 
that  to  the  aonth  of  the  Victoria  Xyanaa.  sorroDDdlug  Lakes 
Taa^ujiln  and  Xyassa,  ma  far  aonth  as  the  Matabele 
ooODti;.  ThrooghoDt  this  r^^  malaria  is  ag&in  exten- 
MMly  met  with,  except  in  the  highest  re^oos.  EoLeric 
exists  to  tbe  sooth  of  the  Victoria  Xjanzn,  and  it 
to  OGCiiT  ooeasioDally  as  far  sootb  as  the  ZambeEi. 
dianhoea  aod  dTsnitery  are  found,  but  dyaeotety  is 
reported  to  be  esoeedingly  severe  throughout  tbe  whde 
district,  far  more  frequent  in  fact  tb&n  it  is  either  to  tbe 
Dorth  or  wesL  Rheumatism,  dengue,  leprosy,  and  syphilis 
are  all  prevalent,  and  so  are  the  ordinary  respiratory  diseases, 
but  phthisis  is  extremely  rare.  ElephanHaais  arabum  is  met 
with  to  tbe  south-west  of  Tanganyiiia  especially,  but  isolated 
cases  are  occasionally  seen  throughout  the  whole  district. 
Tropical  ulcers  are  seen  very  frequently  in  this  district;  so 
is  ophthalmia,  and  probably  beri-beri  is  widely  distributed. 
Curiously  enough,  diseases  of  the  liver  and  tropical  abscess 
are  rarely  seen  here.  Diphtheria  certainly  exists,  but  it  is 
not  very  prevalent,  ^_ 

VII.  SODTH  AriucA,  ^^B 

including  the  country  south  of  18°  9.  lat, 

The  area  with  which  we  have  now  to  deal  has  a  climate 
which  differs  much  from  any  we  have  hitherto  con- 
sidered; it  resembles  more  nearly  that  of  the  temperate  eone, 
in  which  zone  indeed  the  greater  part  of  the  district  lies. 
The  country  varies  conaiderahly  in  altitude,  lying  generally 
from  600  to  10,000  feet  above  sea-level. 

The  menu  annual  temperature  varies  from  64°  to  72°  1*^ 
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excepting  in  the  Elalahaii  Desert,  wheie  it  rises  to  about  76*"  R 
The  mean  annual  range  of  temperature  varies  somewhat :  -on 
the  coast  it  is  from  10°  to  20"*;  inland  it  is  from  20""  to 
^O""  F.  The  annual  rainfall  varies  considerably.  It  is  least 
on  the  west,  where  it  is  under  .10  inches;  indeed,  in  the 
north-west,  it  is  only  about  3  inches  annually.  Oo  the 
eastern  coast  the  precipitation  is  heavy,  varying  from  18  to 
40  inches.  Between  these  two  areas,  in  the  South  African 
Republic  and  Orange  Free  States,  the  annual  rainfall  is  from 
10  to  25  inches. 

In  the  most  northern  part  of  this  area  we  have  two 
districts — Mashonaland  and  Matabeleland.  The  altitude  of 
this  country  is  about  4000  feet.  The  rainy  season  is  from 
November  to  February,  and,  on  the  whole,  the  district 
appears  to  be  fairly  healthy,  although  we  have  not  sufficient 
reliable  information  upon  which  to  offer  a  final  opinion. 
We  know,  however,  that  dysentery,  diarrhoea,  and  rheu- 
matism are  very  prevalent,  and  that  malaria  also  prevails, 
though,  perhaps,  not  so  extensively  as  it  does  to  the  north 
of  the  Zambesi. — Bechuanaland  has  the  same  elevation.  In 
the  west  we  have  the  Kalahari  Desert,  with  a  very  slight 
rainfall  and  with  considerable  heat ;  but  the  eastern  district 
is  better  known,  and  therefore,  probably,  we  have  informa- 
tion of  more  numerous  diseases,  although,  on  the  whole,  the 
country  would  appear  to  be  healthy.  The  rainy  season  is 
from  December  to  April ;  the  average  rainfall  is  25  inches ; 
the  temperature  may  be  as  high  as  85''  or  90°  F.  The 
climate  is,  on  the  whole,  dry  and  invigorating.  Probably 
the  most  fatal  disease  in  this  district  is  dysentery.  Enteric 
fever  is  also  met  with;  malarial  fevers  are  unimportant; 
measles  and  small-pox  occur  in  epidemics;  phthisis  is 
unknown ;  bronchitis,  pleurisy,  and  pneumonia  are  only 
very  rarely  seen.  Syphilis  is  now  common;  rheumatism 
and  hepatitis  are  both  met  with ;  ophthalmia  is  extremely 
common,  and  so  is  whooping-cough.  Leprosy  is  not 
endemic;  this  is  rather  surprising,  as  the  disease  is  pre- 
valent at  the  Gape. 

The  Orange  Free  State  is  an  elevated  plateau  lying  4000 
to   5000   feet  above  sea-leveL     It  possesses  a  remarkably 
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da  Imnditj  bebg  Btwat  55  per  cent.  Porhi^ 
of  the  year  the  average  maximam 
ti  ST  F.,  tlia  average  minimtun  tempemnra 
lite  dirt  rtoraia  are  the  onlj  dravbsck  to  this 
1W  secDige  nnxiniuB  temperature  for  the  sh 
■oadM  it  9F  V.  Thv  raiofall  is  16  inches. 
at  Ifea  ch—t  an  my  rere  in  this  district,  and  it 
•■  •datmMe  health  renrt  for  pbtltisical  patients. 
diarrtnf  an  Uie  chief  dUeases  tu  be  dreaded 


Tic  Ttmsmal  hat  the  same  Altitude  as  the  Orange  F'rec 
Kata.  and  ponenas  j^nmiiia  of  moaDlaina.  It  also  has  a 
itj  cfiatca,  vhic^  ii  Balnbrious  and  exbilaraling.  Thf. 
naaj  mmtm  iMtt  frooi  October  to  March,  wiib  an  average 
iwtfUl  of  110^4  itkches.  The  principal  dbeases  in  this 
dMtrick  ai»  ^hoid  EBrer.  dvsenterj-,  and  diarrhtea.  leprosy 
and  dipfalharia  m  aUu  m«t  witli :  the  occurrence  of 
nakria  it  miaipoftuiL  Owing  to  sudden  changes  in  the 
tHBpenSina,  fannchial  caurrfa  U  (airljr  ironiman.  Phtliisis 
is  n>it  seen, 

111  Naul.  iEcImliPt:  Zululand,  Basutoland,  Griqualand  East, 
.iiiJ  IViuioIiind.  the  climate  in  this  region  varies  consider- 
.iMv.  At  l>jrl\ui.  on  the  coast,  the  mean  annual  temperature 
IS  7T'  F,.  the  mean  range  IS'  F.,  the  rainfall  is  33  inches. 
At  Fiotermarit/bur^  ami  the  interior,  the  mean  annual 
tempeniture  is  6S"  F..  but  the  sudden  changes  from  hot,  dry 
laml  winds  tu  moist  sea  breezes  are  trying.  July  to  Septeni- 
Wr  an'  the  most  trying  months  in  N'atal.  The  rainfall  at 
I'ietermaritzbun;  is  ;U  ST  inches.  With  the  exception  of 
isolated  areas  at  the  coast,  and  in  some  of  the  gullies  in 
Zululand.  malaria  is  practically  unknown,  but  typhoid  fever 
and  dysentery  are  fairly  common,  as  also  is  diarrhcea  in 
the  hot  season.  Kespiratory  diseases  are  very  rare,  but 
diphtheria,  small-pox,  measles,  and  scarlet  fever  sometimes 
occur  in  epidemics.  Phthisis,  except  in  imported  cases,  is 
practically  unknown. 

Cape  Colony  is,  on  the  whole,  very  healthy.  Temperature 
and  rainfall  vary  in  different  places.  At  Cape  Town  itself 
the  mean   annual  temperature  is  67'  F.,  the  annual  range 


Distribution  of  Tropical  Diseases  in  Africa.         457 

38^  F.,  the  rainfall  2312  inches.  At  Port  Elizabeth  the 
rainfall  is  only  19*71  inches,  and  at  King  William's  Town, 
16*48  inches.  At  Graham's  Town  the  air  is  bright  and  ex- 
hilarating; the  mean  annual  temperature  is  60''  F.,  mean 
annual  range  IS"*  F.,  rainfall  22  inches,  and,  occurring  as  it 
does  chiefly  in  summer,  it  keeps  down  the  temperature  and 
secures  remarkable  equilibrity.  In  this  region  malaria  may 
be  said  to  be  absent.  Again  here,  tjrphoid  fever,  dysentery, 
and  diarrhoea  are  the  most  frequent  and  fatal  diseases,  and 
rheumatism,  also,  is  very  prevalent  Syphilis,  leprosy,  and 
scrofula  are  widely  prevalent,  but  respiratory  diseases  are 
unimportant.  Pneumonia,  however,  is  more  frequently  seen 
in  Cape  Colony  than  it  is  farther  north.  Phthisis,  owing  to 
the  number  of  imported  cases,  is  more  prevalent  than  one 
would  expect,  but  apart  from  this,  it  is  probable  that  the 
disease  does  exist  in  the  Colony  more  than  in  other  parts 
of  the  district  we  have  just  had  under  review.  Scarlet  fever, 
diphtheria,  small-pox,  and  measles  occur  in  epidemics,  but 
infrequently.  Heart  disease  appears  to  be  specially  pre- 
valent Cholera  has  never  visited  the  Cape,  and  hydrophobia 
is  unknown.  Diseases  of  a  parasitic  nature  are  rare,  and 
hydatids  are  infrequent 

VIII.  African  Islands. 

Madagascar,  the  largest  African  island,  is  situated  in  the 
Indian  Ocean,  between  12"^  and  26''  S.  latitude.  It  can  be 
divided  into  a  low  coast-line,  and  extensive  highlands  having 
an  altitude  of  from  3000  to  4000  feet  The  mean  annual 
temperature  of  the  coastal  region  is  between  74''  and  80''  F. ; 
the  mean  annual  temperature  of  the  highlands  is  64"  to  70"  F., 
the  mean  variation  between  5"  and  10"  F.  The  annual  rain- 
fall on  the  western  half  of  Madagascar  varies  from  25  to  50 
inches ;  on  the  eastern  half  it  varies  from  50  to  100  inches. 
At  Nossi  B<i,  to  the  north-west  of  the  island,  it  is  over  100 
inches.  Malaria  is  most  prevalent  during  the  first  three 
months  of  the  year,  and  it  prevails  over  practically  the  whole 
of  the  island.  It  is  especially  prevalent  on  the  coast,  and 
least  so  in  the  central  provinces.      Typhoid  fever  is  also 
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pnmUaat  in  tbe  oende  of  the  iaUnd ;  dysentery,  on  theotW'' 
hjuul,  ooonn  mora  freqnrjitlT  on  the  coast.  DUrrfawK  is  met 
wiUt  all  ovrr  tlic  tsltad ;  phtiuBis  is  said  to  occur  id  th# 
higlicr  ivffioDfl,  but,  villi  the  exce[>tiua  of  pD«umoni&,  diaeues 
of  U»e  vh«st  are  corapatatirely  rare.  Rb«unmtum,  leprosr, 
and  aypbtlu  «re  cammoa.  Beri-beri  oc«un  in  epidemics; 
dbsuw  of  Uw  liver  are  fairiy  conunoii, 

Hm  S^ehelle  IsUods,  ntoaUd  bfltweea  3°  30'  and  5°  30'  S. 
latttvde,  «r«  od  the  whole  healthy.  The  mean  anonal  tea< 
pctstnre  is  abuut  77'  F.,  the  meuo  annual  ^-nnaUoti  about 
\^'  ¥.,  and  the  mean  anonal  rainfall  about  80  inches. 
klalaria  ia  practically  nnknown,  and  diaeases  of  the  chest. 
with  the  exoaption  of  phtbiais,  are  rare.  The  chief  diseases 
of  then  iakniU  are  dysentaiT,  phthisis,  and  affecttoos  or  the 
liver.    Lepnay  and  syphilis  are  fairly  common. 

Manritttu,  ao  island  lying  between  20"  and  20°  30'  S. 
Utitnde,  is  hilly,  and  bos  an  elevation  of  from  500  to  700 
feet  The  mean  annual  temperatuie  at  St  Louis  is  78^  F. 
April  to  Novetnbar  is  the  coolest  part  of  the  yeat  The 
rainfall  is  70  inches.  Tji  to  the  year  186fi  the  island  was 
free  from  malaria,  but  since  then  it  has  been  very  malarious, 
l-otti  intenniltenl  and  remittent  fevers  being  exceedingly 
freijuent.  Tlie  so-called  bilious  remittent  fever  ia  very 
comnion,  and  tyiihoid  fever  is  also  frequently  met  with. 
I'en^nie  is  eiiidemic;  dysentery  and  diarrhtcA  are  common, 
so  are  leprosy  and  sypbilia ;  probably  also  beri-beri. 
£If/ihanfMfis  arabiitu  is  endemic.  Chest  affections  are 
comparatively  rare;  but  phthisis  is  sometimes  seen. 
Ophtbalmia  is  exceedingly  prevalent,  and  hepatitis  seems 
goneral  amongst  the  white  population. 

The  foregoing  .summary  of  the  climatology  of  the  various 
artificial  regions  into  which  I  have  divided  Africa,  and  the 
account  of  the  distribution  of  diseases  occurring  in  them, 
has  necesssrily  been  somewhat  dry  and  tedious ;  indeed,  it 
has  been  very  dirbcult  to  compress  the  necessary  information 
within  at  all  reasonable  limits.  I  have  now  to  give  a  general 
statement  as  to  the  nature  of  the  prominent  diseases  met 
wilb  in  Africa,  their  cause  and  prevention,  and  the  methods 
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of  treatment  which  are  employed  for  their  cure.  It  would 
of  course  require  a  volume  to  deal  with  the  subject  adequately, 
but  I  hope  I  shall  be  able  to  say  sufficient  to  give  an 
intelligent  outline  of  the  subject 

It  will  be  well  in  the  first  place  to  describe  what 
methods  are  employed  by  the  natives  in  Africa  in  com- 
batting  disease,  in  so  far  as  any  obtain,  and  then  to  describe 
the  methods  of  treating  disease  which  are  indicated  by 
modern  medicine. 

It  would  be  a  hopeless  task  were  I  to  attempt  to  describe 
in  detail  the  minutiae  of  medical  and  surgical  treatment 
adopted  by  the  natives  for  accident  and  disease  in  various 
parts  of  Africa,  nor  do  I  consider  it  necessary.  It  will  be 
better,  I  fancy,  to  give  a  more  general  outline  of  the  subject, 
but  it  is  very  necessary  to  state  that  I  am  doing  so,  for 
diflferent  methods  obtain  among  different  tribes,  and  even 
neighbouring  tribes  may  have  different  ideas  and  customs 
with  regard  to  any  single  diseasa  Were  I  not  to  state  this 
definitely,  I  should  easily  lay  myself  open  to  criticism  by 
any  observer  who  had  a  knowledge  of  one  single  tribe 
exclusively. 

The  natives  of  Africa,  and  by  these  I  mean  the  Negroes, 
Bantus,  and  the  Arabs  inhabiting  the  Soudan,  excluding  the 
Egyptians  and  the  inhabitants  along  the  northern  African 
coast,  have  many  superstitions  with  regard  to  medicine. 
Broadly  speaking,  one  may  say  that  the  questions  of  life  and 
death,  health,  and  sickness,  or  accident,  bulk  largely  in  their 
ethical  cogitations,  and  I  do  not  think  I  am  going  too  far 
when  I  say  that  the  natives  consider  that  all  the  evils  which 
flesh  is  heir  to  result  from  the  malign  influence  of  the  powers 
of  the  air.  So  they  have  pictured  to  themselves  gods  of 
small-pox  or  famine,  gods  of  thunder,  in  fact  a  hierarchy  of 
spirits  who  shape  the  destinies  of  men,  and  who  may  torment 
them  if  not  controlled  by  charms  or  propitiated  by  votive 
offerings.  Recognising  this  fact,  remembering  the  native 
suspicious  nature,  their  belief  in  fetishes  and  charms,  the  evil 
eye,  etc.,  it  is  not  to  be  wondered  at  that  incantations  play 
a  marked  r61e  in  their  treatment  of  disease;  but  it  is  a 
mistaken  notion  to  suppose  that  there  is  not  a  basis  of  true 


Man  ■adflriving  Um  bocm-poctiB  of  vbich  one 
m.  Tbe  natives  are  obaervaDt; 
t  tWt  ■aeh  dtaessas  as  smail-pox  sod 
,  and  th^  attempt  with  vatjin); 
•aoMH  le  pnvcBt  tb«r  spnMiL  In  many  distnets  in  Africa 
a  rigid  lystan  of  wnlalioa  u  pnctiaed  with  regard  to  smill- 
ya.  TW  pauenta  ue  treated  in  a  bst  set  apart  for  the 
pnipoae,  tbef  an  attended  onlj  bj  those  who  hare  preTtouslf 
•oSered  Cma  Um  disease ;  a  deinite  dietary  ia  prescribed  for 
tk«B.  wnples  an  administered,  the  pDstules  are  pricked  with 
a  ibarp  llnm,  and  thereafter  various  angaeata,  famed  for 
their  faealii^  properties,  are  appli«d  to  the  patient.  In  one 
dutrict,  at  any  nte,  in  Africa,  inocuktion  is  practised 
with  the  syphilitic  viras,  aiMi  neither  young  raau  nor  maid 
there  may  marry  aatil  tbey  have  been  throngh  the  ioocula- 
tioit  oerenkoniea  The  African  natives  have  a  considerablt^ 
kiMwkdgB  of  the  virtues  of  plants.  Sndorifics,  diuretic^ 
febrifuges,  purgatives,  and  emetics  are  known.  Nameroua 
batlcs  and  plants  are  adected  as  poasessiiig  these  various  pro- 
penie.?,  and,  ftccou:ipanied  by  iocantations,  are  applied  with 
no  little  success.  The  actual  cautery  and  cupping  are  weU- 
recognised  procedures,  and  are  employed  in  many  diseases. 

With  regard  to  surgical  operations,  amputatious  are 
practised  ill  some  parts,  but  in  many  the  patients  would 
sooner  die  than  suffer  mutilation.  Splints  for  the  treatment 
of  fractures  are  kuowu  and  widely  utilised ;  haimorrhage  is 
stayed  in  various  ways,  either  by  cautery,  by  the  application 
of  boiling  oil  or  water,  or  of  compresses  composed  either  of 
astringent  herbs,  coffee  grounds  (in  the  Soudan),  or  cobwebs. 
It  is  when  de.iling  with  such  diseases  as  epilepsy,  insanity, 
or  nervous  disorders,  that  the  natives  completely  fail, 
and  where  incantatioos  pure  and  simple  are  resorted  to. 
lu  dealing  with  labours,  considerable  ingenuity  is  often 
manifested;  turning  is  sometimes  practised;  the  child  may 
be  expressed,  so  may  a  retained  placenta;  in  difficult  labours 
positional  treatment  is  in  vogue  in  many  places,  and  in 
some,  even  abdominal  section  is  practised  with  more  or  less 


As  is  well  known,  poisons  and  their  antidotes  find  a  not 
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unimportant  place  in  the  medicinal  lore  of  Africa.  At  least 
one  of  their  poisons — strophanthus — is  now  a  well-recognised 
medicine  for  heart  disease,  which  has  been  adopted  all  over 
the  civilised  world. 

What  medical  and  surgical  knowledge  the  natives  possess 
is,  as  has  been  indicated,  bound  up  with  witchcraft,  and  the 
knowledge  is  usually  handed  down  in  families ;  or  in  some 
cases,  as  for  instance  in  regard  to  poisons,  it  is  regarded  as  a 
tribal  secret,  and  the  method  of  preparation  of  poisons  and 
their  antidotes  is  only  communicated  to  such  as,  after  initia- 
tion, have  proved  themselves  worthy  to  be  the  recipients  of 
that  knowledge. 

Such  then  in  brief  is  the  character  of  the  native  methods 
of  treating  disease.  It  now  remains  for  me  to  indicate  what 
light  European  medicine  throws  upon  the  treatment  of 
disease  in  Africa,  and  how  far  modern  medicine  can  either 
prevent,  diminish,  or  cure  the  numerous  maladies  to  which 
white  races,  as  has  been  seen,  are  liable  when  transplanted 
to  this  foreign  soil 

Certain  characteristics  should  be  possessed  by  individuals 
who  leave  a  temperate  climate  to  reside  in  Tropical  Africa. 
First  with  regard  to  temperament.  As  was  pointed  out  by 
Dr  Moore,  the  sanguine  temperament  is  associated  with  a 
tendency  to  congestive  affections,  to  a  rapid  and  irregular 
development  of  disease,  to  head  affections,  abscess  of  the 
liver,  and  scurvy. 

Persons  possessing  this  temperament  are  characterised  by 
active  muscular  systems,  and  high  animal  courage,  but  they 
live  at  high  pressure,  and  cannot  sustain  slight  exposure  to 
noxious  surrounding  influences.  The  nervous  temperament 
is  very  sensitive,  but  there  is  much  energy  and  capacity  for 
endurance  of  fatigue,  privation,  and  exposure;  persons,  how- 
ever, possessing  this  nervous  temperament,  are  prone  to 
diseases  of  the  nervous  system  and  hepatic  affections.  With 
regard  to  the  bUioiis  temperament,  the  frame  is  powerful  and 
the  person  possesses  great  endurance.  He  has  the  least 
sensibility  of  all  to  morbid  disturbances  and  external  impres- 
sions.   He  has  no  extraordinary  tendency  to  liver  affections. 
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except  in  the  extreme  form,  the  melanclLolic  bilious  tempeta- 
ment  "  The  bilious  temperameat  possesses  the  good 
qualities  of  the  nervous,  without  its  irritability,  and  of  the 
sanguine,  without  iu  susceptibility  to  external  impressions." 
Individuals  possessing  the  lymphatic  temperament  do  not 
rosiat  disease  well,  and  readily  suffer  from  disease  of  the 
liver  and  derangements  of  digestion.  It  follows,  therefore, 
that  the  bilious,  or  bilio-nervous  temperaments  are  best  fitted 
lor  residence  in  the  Tropics ;  then  persons  of  the  sanguine 
temperament,  but  those  would  only  stand  the  climate  for  a 
short  time.  Persons  having  a  lymphatic  temperament  should 
stop  at  home.  No  one  possessing  a  syphilitic,  rheumatic. 
scorbutic,  or  malarious  history  should  go  to  the  Tropics,  and 
persons  either  suETerlng  from  or  having  a  tendency  to  hMrt 
disease  should  remain  at  home.  With  regard  to  age,  no  one 
should  go  10  Africa  under  the  age  of  twenty-five.  Persons 
under  this  age  are  bound  to  suffer  more  from  typhoid  fever, 
from  the  severer  forms  of  malarial  fever,  and  from  dysentery, 
than  those  who  are  older.  With  regard  to  women,  apart 
from  what  has  just  been  said,  no  woman  with  any  tendency 
to  the  diseases  special  to  her  sex  should  go  to  the  Tropics. 
With  regard  to  phthisis,  persons  who  have  only  incipient 
jihthisis  will  do  well  in  North  and  South  Africa,  and  I  am 
not  at  all  sure  that  that  disease  should  be  a  bar  to  their 
proceeding  to  Tropical  Africa,  provided  that  they  are  not 
going  thither  with  the  object  of  undet^oing  great  physical 
exertion. 

In  going  to  Africa  for  the  first  time,  it  is  well  to  arrive 
in  the  country  in  the  coolest  season.  That  season,  as  has 
been  seen,  varies  considerably  in  different  parts  of  the 
continent. 

It  is  not  my  intention  to  refer  to  the  diseases  which, 
though  occnrrin','  in  Africa,  are  common  to  countries  in 
the  temperate  zone.  The  outstanding  diseases  to  which 
attention  must  be  directed  are  yellow  fever,  malaria, 
dysentery,  diarrlicea,  and  typhoid  fever.  With  the  excep- 
tion of  yellow  fever,  all  these  may  be  said  to  be  prevalent 
throughout  the  continent.  I  will  proceed  to  deal  with  I 
less  important  diseases  first. 
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Ainhum.  I 

This  is  a  peculiar  disease  affecting  the  Negro  race  of  both 
sexes.  It  always  occurs  in  the  small  toes  of  ttie  feet,  and 
is  diagnosed  from  leprosy  and  elephantiasis  by  there  being 
□o  constitutional  disturbance.  The  origin  of  the  disease  is 
unknown;  it  commences  by  an  almost  semicircular  furrow 
in  the  digi to-plantar  fold  on  the  internal  and  inferior  surface 

_.of  the  root  of  the  little  toe.  There  is  no  marked  inflammation 
r  ulceration.     The  toe,  however,  increases  in  bulk  until  it  is 

"four  or  iive  times  its  ordinary  size.  The  furrow  gradually 
deepens  until  the  toe  hangs  by  a  small  pedicle  to  the 
foot.  Sensibility  of  the  toe  is  not  lost.  The  treatment 
of  the  disease  consists  in  amputation,  after  which  it  is  not 

(found  that  the  other  toea  become  affected. 
OCCl 
resii 


Beri-Beri. 


Beri-beri  ia  a  disease  which  manifests  itself  in  ansemio 
r  debilitated  individuals ;  abo  in  those  following  sedentary 
t  occupations.  It  is  never  met  with  in  people  until  they  have 
llVesided  in  the  country,  where  it  is  endemic,  for  about  a  year. 
It  is  a  fatal  disease,  death  taking  place  either  by  syncope  or 
from  embolism.  Its  cause  is  unknown;  there  are,  however, 
two  theories  in  regard  to  it.  The  one  is,  that  it  is  due  to 
water  impregnated  by  saline  material,  and  the  other  that  it  is 
akin  to  Egyptian  chlorosis  (?.«.),  and  that  water  conveys  to 
the  individual  the  larvie  of  the  Aivchylostomum  duodmale. 
I  incline  to  the  former  theory. 

It  has  long  been  thought  that  a  specidc  micro-organism 

must  cause  beri-beri,  and  two  observers — Drs  Mosso  and 

Morelli — have  examined  the  blood  of  eleven  patients  suffering 

from  the  disease,  with  uniform  results.     When  rabbits  and 

guinea-pigs  were  inoculated  with  cultures  made   from  the 

^tBucro-organisms  of  the  blood,  the  animals  apparently  died 

Httom   beri-beri,  and  after  death  three  prominent  conditions 

Bvere  found — ascites,  hydroperi  cardium,  and  nephritis.     The 

liquid  found  in  the  abdomen  and  pericardium  was  strongly 

albuminous,  and  contained  salts — corresponding,  therefore,  in 
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with  the  6iudB  found  in  the  bodies  of 
■rffi"*^  bom  beri-beri. 

■n  extnme  weakness  sod  piostratioii, 
1  ezeition,  nnmbaess  of  the 
foOcnrad  by  cedema,  anesthesia,  and,  more 
nnlj.  bjr  jiaa^raiib  Tke  adema  gndnallf  perradea  the  whole 
body.  aa4  tlBmiamm  taka  phoa  vithin  the  cranium,  pleura, 
or  piiiiMiiiiw  ^ari  pamm  with  the  increase  of  the  dropsv, 
tiba  vkok  body  bMomai  ntu&b.  Th«  urine  is  high-coloared 
■ad  wmmtf.  Um  tpsoiAe  gnntr  1030  to  1040,  and  acid.  It 
wmj  be  aaiUM—Dd.  Coastipation  is  usually  present.  Con- 
pain  »  oAea  axpcneaeed  in  the  caidiac  r^on,  and 
pobe  k  invgalar,  onlaM  affiuion  takes  place  within  the 
IBB,  lAen  hrariarhfi  awH  daltriotn  are  freqnent,  »^i^  the 
ii  alow  and  fdlL  Dm  pfognoeis  is  good  if  the  disease 
ocean  in  young  and  oUMrwiae  healthy  individuals,  but  the 
mortality  on  the  whole  is  aboat  30  per  cent. 

The  treatment  coosiBts  in  the  use  of  iron,  nux  vomica  and 
diuretics,  and  a  stimulating  nutritions  diet  In  India.  Treeak 
farook  is  used  with  advantage.  Frictions  with  rubefacient 
liniments  are  useful;  petroleum,  externally  aud  tDt«niaUy, 
has  beoi  advised  by  S.  Arokenm.  The  only  preventive 
mrarnim  which  can  be  recommended,  apart  from  the  ordinary 
pneaQtiam.  is  to  ensure  a  good  water-supply. 

SUkar^a  Bamaturia. 

This  disease  is  caused  by  the  iDgestion  of  water  containing 
the  embryos  of  the  BUharsia  harmaiobia,  or  possibly  by 
bathing  in  water  infested  by  them.  It  causes  htematuria, 
cystitis,  pyelitis,  and  sometimes  dysentery.  It  is  chiefly  met 
with  in  Egypt  and  at  the  Cape  of  Good  Hope. 

It  is  quite  possible  that  some  minute  leech-like  animid 
fixes  itself  on  the  skin  of  the  bather,  and  by  means  of  an 
ovipositor  implants  the  ova  in  some  superficial  cutaneous 
vein,  and  then  tlie  free  embryos  might  be  carried  by  the 
circulation  from  the  aukle  or  leg  to  the  pelvia  Persons  who 
use  river  water,  or  water  from  pools  or  marshes,  are  most 
frequently  attacked  by  the  disease,  those  who  use  stored 


Distribution  of  Tropical  Diseases  in  Africa.         465 

rain  or  well  water  being  rarely  affected.  On  examining  the 
urine  in  these  cases,  it  will  be  found  to  deposit  a  layer 
of  dirtyish  white  flocculent  matter  containing  short  filaments 
of  135th  of  an  inch  in  diameter,  of  a  brownish  colour  and 
soft  consistence.  Microscopically,  pus  corpuscles  are  seen, 
and  filamentous  bodies  contcdning  great  numbers  of  bright, 
highly  refractive  bodies  imbedded  in  them.  These  bodies 
are  the  ova  of  the  bilharzia.  Stone  in  the  bladder  is  not 
infrequently  caused  by  the  ova;  the  ova  in  the  bladder 
become  imbedded  in  a  plug  of  hard  mucus,  and  so  form 
the  nucleus  of  a  stona 

Prophylactic  Treatment — After  bathing  in  districts  where 
this  disease  prevails,  the  skin  should  be  thoroughly  and 
very  vigorously  rubbed  with  a  very  rough  toweL  Filter 
and  boil  all  drinking  water.  All  raw  salads  and  molluscous 
animals  ought  to  be  excluded  from  the  diet  It  is  also 
essential  to  remove  persons  from  the  locality  in  which  it  is 
believed  they  have  contracted  the  disease. 

Treatmeni, — The  patient  must  be  well  fed,  must  take 
moderate  exercise,  use  cold  baths  and  take  tonics,  either  the 
mineral  acids  or  the  citrate  of  iron  smd  quinina  Vesicle 
irritation  must  be  subdued  by  the  use  of  bicarbonate  of 
potash  and  infusion  of  bucha.  Hsbmorrhage  may  be  checked 
by  uva  ursi  combined  with  small  quantities  of  hyoscyamus, 
or  hamamelis  is  very  usefuL  Sometimes  the  injection  of 
iodide  of  potassium,  3  to  5  grains  to  the  ounce  of  water — 
and  retention  in  the  bladder  for  three  hours — is  beneficial 
If  the  kidneys  are  affected,  quassia,  or  the  extract  of 
male  fern,  should  be  administered.  It  is  possible  also 
that  the  following  prescription  may  be  given  three  times 
a  day  with  advantage, — 

K.  Bicarbonate  of  soda,  15  grs. 
Chian  turpentine,  10  grs. 
Acaoia  mixture,  2  drs. 
Chloroform  water  to  1  oz. 

to  which  opium  may  be  added  if  there  is  much  pain  or 
irritation  in  the  urinary  passages. 
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Ddhi  Boil,  or   Oritntal  Sort,  or  Biskra   BidUm, 
or  African  Doit-Mark. 

This  disease  begins  by  itching,  usually  of  some  surface  oa 
the  exposed  part  of  the  body.  A  papale  ia  then  formed, 
which  soon  becomes  pustular.  The  discharge  from  the 
pustule  forms  crusts,  under  which  ulceration  goes  ou.  The 
sore  lasts  for  about  five  or  sU  months,  leaving  deep  dark 
cicatrices,  hence  the  name  date-mark.  It  ia  inoculable,  and 
occurs  at  all  ages.  It  is  not  accompanied  by  pain  or  fever 
It  is  usually  single,  but  may  appear  in  crops.  Although  it 
is  certaialy  a  specitic  affection,  it  is  as  yet  impossible  to 
determine  its  cause.  It  does  not  appear  to  be  due  to  water, 
or  to  climate,  or  to  eating  fresh  dates.  Some  believe  (Carter] 
it  is  due  to  a  mycelium  arranged  in  open  and  angular  meshes 
with  conidia  on  its  free  ends,  having  subsequently  bright 
orange-tinted  particles  arranged  in  spherical  or  ovoid  groups, 
supposed  to  be  a  further  stage  of  development.  It  is  met 
with  in  horses  and  dogs. 

Preventive  Treatment. — The  use  of  pure  filtered  water,  good 
food,  ab8olut«  cleanliness  of  house,  clothes,  and  person, 
avoidance  of  overcrowding,  and  contact  with  the  disease  in 
animals  or  human  beings,  with  careful  attention  to  sanitary 
surroundings,  are  the  only  means  which  can  be  attested 
as  prophylactic  to  the  disease.  The  local  treatment  should 
be  water-dressings,  followed  by  linseed-meal  or  bread 
poultices ;  but  when  the  ulcer  is  formed,  a  stringent  lotion, 
such  as  sulphate  of  iron,  carbolic  acid,  and  iodine  may  be 
applied.  If  tho  patient  suffer  from  malaria,  quiniue  must  be 
given.  If  a  scorbutic  taint  is  suspected,  fresh  vegetables  and 
lime  juice,  or  fresh  lemon  juice  are  advisable;  or  should  a 
syphilitic  taint  be  made  out,  small  doses  of  mercury  and  iodide 
of  potassium  will  be  advisable.  In  all  cases  a  tonic  regimen 
should  be  followed.  Change  of  atr  and  of  drinking  wat«ris 
most  desirable,  and  a  voyage  home  may  be  needful  in  obstinate 


Dengue  may  be  described  as  a  specific  fever,  characterised 
by  a  high  temperature,  a  peculiar  and  distinctive  rash,  violent 
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and  acute  pains  in  the  head  and  eyes,  the  muscles  and  joints ; 
there  is  swelling  of  the  joints,  and  the  pains  are  apt  to  shift 
suddenly  from  one  limb  or  joint  to  another ;  the  throat  and 
mouth  are  often  affected,  as  well  as  the  sub-maxillary  glands; 
the  sensorium  is  often  much  disturbed,  and  active,  violent 
delirium  is  not  uncommon.  The  disease  is  very  infectious, 
and  attacks  persons  of  every  age  and  se^.  It  may  remit, 
and  is  liable  to  relapse.  Some  authorities  consider  that 
dengue  is  intimately  connected  with  relapsing  fever.  Dr 
Christie  thought  that  it  was  related  to  cholera.  Although 
the  complications  of  dengue  are  very  troublesome,  yet  the 
prognosis  is  favourable.  Deaths  usually  occur  from  syncope 
in  children,  in  the  aged,  and  in  the  debilitated.  Summer 
and  early  autumn  are  the  seasons  when  dengue  is  most 
prevalent.  All  epidemics  have  occurred  during  the  hottest 
weather.  It  does  not  appear  that  the  amount  of  moisture 
in  the  air  has  anything  to  do  with  its  production. 
The  onset  of  the  disease  is  sudden.  After  suffering  from 
severe  rigors,  the  patient's  temperature  runs  up  to  103^  or 
104**  F.  Headache,  pains  in  the  joints,  and  nausea  are 
prominent  symptoms.  The  patient  is  sleepless  and  restless. 
Enlargement  of  the  lymphatic  glands  is  noticed.  There  may 
be  epistasis,  salivation,  diarrhoea,  or  dysentery.  Hepatic 
derangements  are  sometimes  seen.  Women  may  suffer 
from  uterine  hemorrhage,  and  if  pregnant  are  liable  to  mis- 
carry. The  first  eruption,  which  appears  on  the  third  day, 
resembles  that  of  scarlet  fever,  the  throat  being  likewise 
affected.  After  two  or  three  days  the  fever  subsides,  and  the 
rash  disappears,  but  after  an  interval  of  from  24  to  36  hours 
the  fever  returns,  accompanied  by  a  secondary  rash  re- 
sembling measles. 

With  regard  to  prophylactic  treatment,  no  drug  is  of  any 
service,  but  overcrowding  and  faulty  sanitation  appear  to 
favour  the  spread  of  the  disease.  The  greatest  care  should 
be  taken  in  thoroughly  disinfecting  all  fomites,  for  contagion 
may  persist  a  long  time,  and  the  dead  should  be  carefully 
disposed  of. 

General  Treatment. — Castor-oil,  or  some  warm  carminative 
aperient  should  be  given  at  the  onset  of  the  disease,  violent 
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purgativea    being    contrainOJcated.      Then     the    foUowiug 
eServescing  draught  is  useful, — 

B.  Biou-boDftte  of  potAsh,  2  dra.  . 

Ticct.  opiam,  }  dr.  ^M 

Syrup  of  orange,  f>  dm.  ^| 
Cftrophor  water  to  6  oza. 

Half  an  ounce,  with  a  tablesiiooiiful  of  lime  juice  ad- 
minietered  whilst  efferverscing,  everj-  three  or  four  hours. 

For  the  restlessness,  20  or  30  drops  of  chloric  ether  may 
be  given  with  each  dose,  or  saliuc,  such  as  acetate  of 
atntuouia,  or  citrate  of  potash,  with  nitrous  ether,  may  be 
useful  during  the  pyrexia.  If  the  temperature  rises  above 
105*  F.,  the  patient  should  be  sponged  with  cold  water.  If 
the  pain  is  very  severe,  10  or  13  drops  of  the  tincture  of 
bolludunna  should  be  given  every  three  or  four  hours.  Opinra 
or  chloral,  or  Dover's  powder  in  moderate  doses,  are  Bome- 
times  useful  at  bedtime.  The  eruption  should  be  treated 
with  simple  bismuth  ointment.  Warm  baths,  in  which  a 
couple  of  pounds  of  bicarlionate  of  soda  have  bei?n  dissolved, 
are  also  beneficial.  Liniments  containing  opium,  belladonna, 
and  chloroform  may  be  applied  to  tlie  spine  and  joints, 
After  the  lirst  remission  the  following  prescription  should 
be  given, — 

K.  Carbonate  of  potash,  1  dr. 
Nitiate  of  potash,  1  dr. 
Tincture  of  orange,  3  drs. 
Water  to  6  o«3. 

1  oz.  every  three  hours,  and  quinine  5  to  8  grs.  should  be 
adniini.stercd  thrice  daily.  For  convulsions  in  children, 
bromide  of  potassium  may  be  given.  In  adults,  if  there  be 
great  depression  or  marked  nervous  symptoms  during  con- 
valescence, dilute  phosphoric  acid  with  nux  vomica,  or  small 
doses  of  strychnine,  should  be  employed.  The  enlarged 
lymjdiatic  glands  may  give  trouble  during  convalescence; 
they  should  be  painted  with  strong  iodine  paint,  and  small 
doses  of  iodide  of  potassium  should  be  given  internally.  The 
rheumatic  pains  are  apt  to  persist,  and  it  may  be  necessary 
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to  blister  the  sorfaoe,  and  dress  the  blister  with  morphia ; 
and  if  the  internal  administration  of  belladonna  does  not 
succeed  in  controlling  the  pain,  the  following  prescription 
should  be  tried, — 

B.  Nitrate  of  potash,  40  grs. 
Spirits  of  sweet  nitre,  2  drs. 
Oolchioum  wine,  2  drs. 
Water  to  8  ozs. 

1  oz.  thrice  daily. 

Guinea-  Worm, 
(FUaria  Medinensis  ;  DracunctUiis  Medinensis,) 

The  guinea-worm  is  a  nematoid  worm,  the  female  only  of 
which  is  known.  It  is  about  1  mm.  thick,  and  has  an  average 
of  2  feet  in  length ;  it  may,  however,  be  much  longer.  It  is 
cylindrical ;  the  anterior  extremity  is  rounded,  and  presents 
a  small  depression  surrounded  by  an  elliptical  chitinous 
plate,  at  the  margin  of  which  are  two  papillae.  The  posterior 
end  is  a  short  curved  point ;  it  is  opaque,  of  a  milk-white 
colour,  and  on  each  side  there  is  a  longitudinal  Una  The 
interior  of  the  worm  contains  an  immense  number  of  young 
filaria  in  an  acrid  secretion.  The  tenacity  of  the  tissue  of 
the  guinea-worm  is  considerable,  so  that  a  loop  of  the 
parasite  will  support  the  weight  of  10  oz. 

The  largest  number  of  persons  becomes  infested  with  this 
worm  at  the  end  of  the  rainy  season,  or  in  the  hot  season  after- 
wards. The  guinea-worm  attacks  all  races  and  nationalities, 
both  sexes,  and  at  all  periods  of  life.  Usually  only  one  or 
two  worms  are  found  in  the  patient,  but  I  once  saw  one  with 
no  less  than  forty-two  worms.  It  is  said  to  gain  an  entrance 
into  the  body  by  means  of  drinking  water,  but  this  is  doubtful 
So  far  as  I  know,  there  is  no  case  on  record  in  which  the  worm 
has  been  found  within  the  abdomen.  It  is  in  all  probability 
deposited  beneath  the  skin,  and  this  theory  is  supported  by 
the  fact  that  it  only  occurs  in  those  who  walk  bare-footed 
either  constantly  or  occasionally,  that  it  principally  occurs  in 
the  lower  extremities,  that  in  those  cases  in  which  it  occurs 
on  the  trunk  or  arms  it  is  in  persons  who  have  slept  on  the 
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ground,  or  who  have  carried  earth  or  water.  In  1190  caMS 
I  saw,  the  feet  were  a&ected  in  556  cases,  the  legs  io  274, 
the  thighs  in  104,  the  scrotum  in  4,  the  penis  in  3,  lalna 
majora  in  3,  abdominal  walls  in  1,  the  breast  in  2,  the  back 
in  143.  I  never  mystlf  saw  it  in  the  bead,  arms,  or  else- 
where. The  average  time  of  incubation  alter  the  ova  is 
deposited  within  the  skin  appears  to  be  from  three  to  six 
montha.  It  is  only  when  the  worm  arrives  at  maturity  that 
the  patient  first  becomes  really  aware  that  he  has  contracted 
the  disease.  He  suffers  from  a  severe  attack  of  fever,  the 
stomach  becomes  irritable,  bilious  vomiting  takes  place,  and 
attention  is  now  first  attracted  to  the  situation  of  the  guinea- 
worm.  lnt«nse  itching  is  felt,  with  a  sensation  of  a  thin 
cord  underneath  the  skin ;  occasionally  also  a  small  pimple 
or  blister  can  be  seen,  and  when  this  occurs  in  a  district 
iufested  by  the  guinea-worm,  it  may  generally  be  regarded 
aa  a  autbciently  diagnostic  sign,  especially  if  accompanied  by 
any  swelling. 

The  development  of  this  characteristic  blister  or  vesicle 
always  coincides  with  the  advance  of  the  worm  to  the  surface 
of  the  body.  The  blister  may  sometimes  be  as  lai^e  as  half  a 
walnut,  and  may  be  attended  also  by  an  eruption  resembling 
nettlerash.  When  this  vesicle  is  opened;  it  is  seen  to  I>e  filled 
with  either  a  glary,  whitish  fluid,  or  with  the  reticular  portions 
of  the  true  skin,  the  areola  being  a  meshwork  tilled  with  serum, 
at  the  centre  of  which  a  small  aperture  is  visible,  in  which 
the  extremity  of  the  worm  will  be  found.  As  the  worm 
protrudes  from  the  skin,  it  should  be  secured  to  a  small  piece 
of  twig  or  crowquill  and  gradually  withdrawn.  Great  care 
must  be  taken  not  to  break  the  worm,  as  if  it  is  broken 
extensive  and  destructive  inflammation  in  the  connective 
tissue  occurs.  The  prognosis  in  general  is  good  if  the  case 
be  treated  carefully,  but  it  may  cause  distortions  of  the  lower 
extremity,  such  as  talipes  equlnus,  permanent  enlargement  of 
the  internal  maleolus,  permanent  contraction  of  the  leg  or 
the  thigh,  and  sometimes  permanent  anchylosis  of  the  knee 
joint,  or  gangrene  of  either  toe,  foot,  or  leg. 

PrevetUive  Treatment, — Never  walk  bare-footed  iu  a  region 
where  the  worm  is  endemic ;   do  not  bathe  iu  muddy  pools. 
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After  walkiug  through  swamps,  see  that  the  skin  is  well 
rubbed  with  a  rough  towel  or  flesh  brush.  All  drinking 
water  mast  be  tiltered. 

Internal  Treatment. — Nitrate  of  potash  in  2  dr.  doses  given 
in  butter-milk  is  said  to  cure  guiaea-worm  in  from  three  to 
five  days,  and  the  applicatioa  of  electricity  to  the  worm- 
affccted  part  may  cause  its  death.  Assafcetida  in  5  to  15  gr, 
doses  daily  for  a  week  has  cured  many  cases.  It  is  said  also 
that  feeding  a  patient  on  sugar-candy  for  twenty-four  hours, 
without  any  other  food  or  drink,  may  cause  the  death  of  the 
worm. 

Extraction  of  the  Worm.  —  After  securing  the  worm, 
attempts  should  be  made  to  extract  it  every  twenty-four 
hours.  As  much  as  6  or  8  inches  a  day  may  be  extracted 
and  wound  upon  the  quill,  which  should  then  be  fastened 
parallel  to  the  limb  with  two  pieces  of  strapping,  and  the 
part  dressed  with  lint  soaked  in  a  solution  of  alum,  8  grs.  to 
the  ounce.  This  prevents  the  part  becoming  dry,  and  also 
fitrengtboDs  the  worm,  and  so  tends  to  diminish  the  danger  of 
its  breaking.  The  natives  are  very  skilful  in  extracting  the 
worm  by  making  an  incision  over  it  and  rapidly  turning  it 
out,  but  this  requires  great  skill 

Constitutional  symptoms,  when  they  arise,  must  be  treated 
on  general  principles,  and  if  malaria  complicates  matters, 
the  use  of  quinine  must  be  energetically  pushed. 


Egyptian  Chlorosis. 


This  disease  is  common  in  Egypt.  It  is  caused  by  the 
ingestion  of  the  Anchylostomum  duodenale,  from  which  it  is 
reported  that  a  fourth  part  of  the  population  suffers.  It  is 
said  to  be  a  stage  in  the  development  of  the  Dochmhis  trigoTio- 
cephalus  o{  the  dog.  It  attaches  itself  to  the  lower  portion  of 
the  human  duodenum  and  jejunum.  The  symptoms  caused 
fay  the  presence  of  this  worm  are  those  of  pernicious  aufemia. 
For  debilitated  individuals  it  may  prove  fatal  in  a  few  weeks. 
In  well-fed  persons  the  disease  may  exist  for  two  or  three 
W  years.  It  is  found  that  the  best  treatment  to  get  rid  of  the 
H    worms  is  the  administration  of  the  milky  juice  of  the 
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doliana  or  of  the  Cariea  dodekapht/Ua,  or  Tlijniol  is  oft«D  of 
great  use.  Dr  Sandwilh  gives  to  adults  2  grms.  at  8  A.H. 
with  25  grms.  of  brandy,  and  repeats  the  dose  at  10  A.M. 
At  noon  a  dose  of  castor-oil  should  be  given.  Care  sbonM 
be  taken  in  very  debilitated  subjects.  If  necessary,  this 
treBtmeiit  may  be  repeated  in  a  week.  It  is  veil  to  remem- 
ber that  ibe  patient  should  keep  perfectly  still  after  taking 
llie  medicine,  as  giddiness  and  faintness  are  apt  to  ensne. 
The  brandy  is  given  both  to  dissolve  the  drug  and  also  to 
prevent  collapse.  The  subsequent  treatment  of  the  ansemia 
which  has  been  produced  must  be  carried  out  ujjon  geueral 
priuciptes.  It  will  be  found  that  Levico  water  is  very  tisefol 
in  improving  the  condition  of  the  blood,  but  as  it  would  not 
be  easily  carried,  iron  and  arsenic  should  be  given  thnoB 
daily. 

STtaJu-Bitea. 

One  or  two  hints  with  regard  to  the  prevention  of  snake* 
bites  may  not  be  out  of  place.  In  order  to  prevent  snakes 
from  entering  a  bouse,  it  is  adviauble  to  have  a  path  four  or 
Sve  feet  wide  encircling  it,  and  covered  with  rough  stonea. 
Keep  the  verandahs  free  from  frogs,  especially  during  the 
wet  season.  A  frog  ia  a  temptation  which  a  snake  has  little 
or  no  power  to  resist  (Waring).  Place  a  coil  of  camet's-hair 
rope  round  the  bed  ;  snakes  will  not  cross  it  Never  get  out 
of  bed  during  the  night  with  bare  feet  without  a  light  and 
first  seeing  if  the  way  is  clear.  If  a  snake  is  seen  coiled  up 
or  in  an  apparently  lifeless  state  in  the  road,  it  should  be 
avoided,  as  it  is  probably  only  torpid  with  cold,  not  dead  (Dr 
Cbevers).  It  is  well  to  remember  that  a  poisonous  snake- 
bite may  be  diagnosed  by  the  two  well-marked  wounds  made 
by  the  fangs.  In  treating  snake-bites,  it  is  probable  that  the 
hypodermic  injection  of  strychnine,  as  recommended  by  Dr 
A.  Miiller,  ia  the  best  treatment  we  possess.  "Kothing  less 
than  16  ma.  of  the  liquor,  strycbnite  (B.P.),  in  very  urgent 
cases  even  20  or  25  ms.,  should  be  injected  into  any  person 
over  fifteen  years  of  age.  Even  children  may  require  these 
large  doses,  as  they  are  determined  by  the  quantity  of  the 
poison  they  have  to  counteract,  and  are  kept  in  check  by  it 
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The  action  of  the  antidote  is  so  prompt  and  decisive  that  not 
more  than  fifteen  or  twenty  minutes  need  elapse  after  the 
first  injection  before  farther  measures  can  be  decided  on.  If 
the  poisoning  symptoms  show  no  abatement  by  that  time, 
a  second  injection  of  the  same  strength  should  be  made 
promptiy,  and,  unless  it  is  followed  by  a  decided  improve- 
ment, a  third  one  again  after  the  same  interval.  As  the 
action  of  strychnine,  when  applied  as  an  aiitidote,  is  not 
cumulative,  no  fear  need  be  entertained  of  violent  effects 
suddenly  breaking  out  after  these  large  doses  repeated  at 
short  intervals." 

Yaws  or  Fraviboesia. 

This  disease  consists  of  an  eruption  of  yellow  or  reddish* 
yellow  tubercles,  which  gradually  develop  into  a  moist 
exuding  fungus,  without  constitutional  symptoms,  or  with 
such  only  as  result  from  ulceration  and  prolonged  discharge, 
namely,  debility  and  prostration.  Its  predisposing  causes 
are  filth,  vitiated  atmosphere,  and  want  of  animal  food  in  a 
tropical  climate.  It  is  more  common  in  the  coloured  than 
in  the  white  population.  It  is  epidemic  and  contagious  by 
actual  contact  The  period  of  incubation  ranges  from  three 
to  ten  weeks.  It  is  not  liable  to  recur.  Its  duration  is  from 
two  to  four  months,  but  it  may  last  for  a  year.  It  frequently 
runs  in  families,  and  is  apt  to  be  communicated  by  clothing, 
especially  by  boots.  Children  are  most  subject  to  it,  then  men, 
lastiy  women.  The  disease  often  begins  with  a  severe  febrile 
attack ;  in  a  few  days  small  spots  appear,  principally  on  the 
face,  in  the  axilla,  in  the  neighbourhood  of  the  groin,  or  on 
the  feet  They  increase  gradually  until  they  are  as  large  as 
a  pin's  bead,  the  surrounding  skin  acquiring  an  unhealthy 
aspect  In  about  a  week  these  little  tubercular  swellings 
exude  a  thin  sanious  fiuid,  forming  dry  scales  or  scabs.  The 
surface  remains  covered  with  these  scabs  for  a  week  or  ten 
days,  if  undisturbed,  during  which  time  a  fungoid  excrescence 
grows  underneath  it,  so  as  to  form  a  projecting  mass  one  or 
two  inches  in  diameter.  The  skin  around  is  hard  and  firm. 
Crops  of  yaws  arise  at  different  periods.    After  maturity 
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the;  may  remaia  statiouary  for  some  weeks.  One  excre 
in  each  group  is  generally  larger  than  the  rest,  and  ia  called 
the  '■  mother "  or  head  yaw.  The  disease  rana  a  definite 
course,  exactly  like  the  exantheinalous  emptiona.  When 
the  ulcerations  heal  they  kave  a  pigmented  stain,  but  the 
"  mother  "  yaw  leaves  a  large  scar. 

Treatment. — The  preventive  treatment  ia  cleanliness,  good 
diet,  and  ilie  avuidance  of  contact  with  peisoDS  sufTering 
from  the  disease  or  with  their  clothing. 

The  general  treatment  must  be  guided  by  the  symptoms 
present,  as  the  disease  cannot  be  abbreviated.  Full  animal 
diet  should  be  given,  and  perfect  cleanliness  enjoined,  with 
exercise  and  plenty  of  fresh  air.  Tonics  and  alteratives  are 
required  from  the  first;  arsenic  is  extremely  useful, so  are  the 
mineral  acids,  sarsaparilla,  and  bark.  Iodide  of  potassium 
also  is  given,  iu  combination  with  liquor  arsenicalis  and 
alkalis,  and  is  exceedingly  useful  when  the  ulcers  are 
indisposed  to  heal. 

With  regard  to  local  applications,  carbolic  acid  solutions,  or 
dilute  nitrate  of  mercury  ointmeut,  or  creosote  in  the  atren-^lh 
of  1  dr.  to  1  oz.  of  lanoliue,  should  be  employed.  Authorities 
diH'tr  as  to  the  administration  of  mercury  in  this  disease ;  it 
should  at  any  rate  be  avoided  in  debilitated  subjects. 


Ehphantiam  Arahum. 

This  is  a  chronic  disease,  which  may  be  aaid  to  be 
characterised  by  an  enormous  hypertrophy  of  the  skin  and 
subcutaneous  tissue,  caused  by  recurrent  intlammatiou  of  the 
vessels  and  lymphatics  in  the  part  affected.  It  ia  unnecessary 
to  refer  at  any  great  length  to  this  disease,  because  it  is  very 
rarely  that  white  residents  in  Africa  are  aETected  by  it. 
Various  parts  of  the  body  are  attacked — the  legs,  scrotum, 
pudendum,  abdomen,  and  breasts;  most  chiefly,  however,  it 
ia  found  affecting  either  the  legs  or  the  scrotum.  Males  are 
niOBt  frequently  attacked  at  about  the  age  of  puberty.  It  is 
non-contagious;  it  is  not  hereditary;  its  cause  is  unknown. 

The  treatment,  when  the  disease  has  once  become  manifest, 
is  removal  from  the  area  in  which  it  was  contracted.     It  was 
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once  supposed  that  tying  the  femoral  artery  would  cure  the 
growth  in  the  leg,  but  that  treatoieiit  is  unsatisfactory.  Per- 
Bistent  strapping  from  the  foot  upwards  has  also  been  recom- 
mended, but  it  likewise  does  little  good.  The  scrotum  may 
1)6  removed,  and  even  enormous  tumours  weighing  40  to  60 
lbs.  are  often  successfully  treated  in  this  manner.  In 
a  case  I  treated  lately,  in  which  the  disease  was  limited  to 
the  body  and  the  thiirhs  as  far  as  the  knees,  I  obtained  a 
cure,  by  enjoining  absolute  rest,  giving  the  patient  a  hot 
bath  every  day,  a  moderate  amount  of  food,  chiefly  milk, 
having  the  patient  regularly  massaged,  and  by  applying  the 
constant  current  for  twenty  minutes  each  day.  A  mixture 
■was  prescribed  containing  quinine,  arsenic,  iron,  and 
strychnine,  and  the  bowels  were  regulated  by  the  frequent 
administration  of  aperients. 


This  is  a  disease  caused  by  a  bacillus  which  13  chiefly  found 
in  the  exudation  cells,  but  also  in  the  diseased  connective 
tissue,  more  rarely  in  the  blood-vessels.  There  are  three 
varieties — tuberculated,  non-tuberculated,  nnd  antes  the  tic. 
The  recent  Commission  which  has  been  held  on  the  subject 
does  not  believe  that  the  disease  is  either  contagious  or 
hereditary.  It  is  practically  incurable,  but  benefit  may  he 
obtained  by  the  internal  and  exteraal  administration  of 
chaulmoogra  oil,  and  quite  recently  extract  of  the  thyroid 
gland  has  been  given  with  marked  success.  It  has  been 
stated  that  the  production  of  leprosy  is  due  to  extremes, 
frequent  and  rapid  transitions  of  temperature,  but  it  is  not 
80.  Various  articles  of  diet  have  been  blamed  for  its  cause 
— fish  diet,  salt  or  rotten  fish,  immoderate  use  of  pork,  and 
the  use  of  decomposing  rice  or  maize,  but  none  of  these 
articles  of  diet  can  be  its  exciting  cause. 

In  Central  Africa  the  natives  certainly  believe  that  the 
disease  is  contagious,  and  they  also  believe  that  sleeping  iu 
a  hut  which  has  been  inhabited  by  a  leprous  patient  is 
dangerous.  It  is,  indeed,  necessary  to  avoid  contact  with 
lepers  as  much  as  possible,  White  men  in  Africa  rarely,  if 
ever,  suffer  from  this  disease. 
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Ydlow  Fever. 


YeHow  fever  is  a  pestilaotial  contagiooB  disorder  of  a 
coiitinuotiB  and  special  type,  depending  for  ita  origin  and 
Bpread  on  a  temperature  not  lower  than  70°  F.  As  a  genera! 
rule  it  occurs  but  once  in  a  lifetime,  Ita  spread  is  favoured 
by  the  gathering  t<^'etber  of  persona  born  in  a  cold  climate. 

Eticlogy. — Yellow  fever  is  entirely  distinct  from  malaria. 
Its  production  requires  a  temperature  of  from  68^  to  70^  F. 
When  once  originated,  however,  an  epidemic  may  spread  at 
a  lower  temperature,  but  it  dies  out  if  the  temperature  falls 
to  freezing  point.  The  iniluence  of  moisture  in  the  air 
constitutes  a  second  factor  in  the  production  of  yellow  fever. 
Abundant  continuous  rain  does  not  infrequently  bring  an 
epidemic  to  an  end,  probably  by  modifying  the  temperature, 
but  a  certain  saturation  of  the  atmosphere  is  an  essential 
condition  for  the  praduction  of  the  disease— probably  7i  per 
cent,  of  moisture.  Epidemics  cease  when  the  amount  of 
moisture  is  as  low  as  58  per  cent,  The  only  influence  which 
wind  has  on  yellow  fever  is  by  its  modifying?  the  temperature. 
The  disease  rarely  leaves  the  sea  coasts  and  the  shores  of 
large  rivers  ;  it  arises  in  the  filthy  quarters  of  towns,  in  the 
centres  of  poverty  where  the  people  are  densely  crowded. 
The  geological  characters  of  the  soil  have  apparently  no 
connection  with  the  production  of  the  disease.  It  is  most 
interesting  to  notice  the  influence  which  circumstances  of 
race,  n;itionality,  and  acclimatisation  exert  upon  the  disease. 
Where  it  is  endemic  or  epidemic,  newly-arrived  strangers,  or 
such  persons  as  have  not  yet  become  fully  acclimatised,  are 
the  persons  wlio  suffer  most.  This  is  well  seen  if  a  large 
body  of  troops  or  n  shipload  of  emigrants  arrive  at  any  place 
where  the  disease  already  exists,  though  it  may  be  very 
mildly.  An  epidemic  at  once  springs  up,  and  the  new 
arrivals  are  the  first  persons  attacked.  The  degree  to  which 
this  proclivity  of  strangers  exists  will  depend  to  a  great 
extent  on  their  nationality,  that  is,  on  the  mean  annual 
temperature  of  their  native  country.  The  liability  to  attack, 
as  well  as  the  mortality  amongst  the  newcomers,  bears  a 
close  relation  to  the  distance  from  the  equator  of  their  place 
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of  birth.  Although  no  absolute  immunity  is  acquired  by 
scclimatisation,  yet  it  is  true  that  a  certain  amount  of 
immunity  is  possessed  by  those  who  have  lived  for  a  con- 
siderable period  in  any  locality  constantly  or  frequently 
visited  hy  the  disease.  The  chances  of  imniunity  appear  to 
be  always  in  direct  proportion  to  the  lengthened  residence 
at  the  headquarters  of  the  disease,  but  no  protection  is 
acquired  except  by  those  who  have  passed  through  a 
previous  epidemic  period  without  quitting  the  country. 
Any  benefit,  however,  gained  by  acclimatisation  is  imme- 
diately lost  on  change  of  residence,  even  though  that  change 
be  to  a  healthier  locality.  This  remark  applies  equally  to 
negroes  and  white  men,  but  negroes  suffer  far  less  from 
yellow  fever  than  do  the  whites, 

The  nature  of  the  yellow  fever  poison  has  been  found  by 
Dt  Domingos  Freire  to  be  a  specific  cryptococcus.  He  has 
also  found  out  that  this  micro-organism  secretes  an  alkaloid 
resembling  a  ptomaine,  which  acts  as  a  violent  poison.  With 
regard  to  contagion,  there  is  no  doubt  that  it  may  be  con- 
veyed by  fomites  or  merchandise,  aa  also  by  ships,  and  it 
can  be  transported  farther  by  sea  than  on  land.  Hence  the 
necessity  during  an  epidemic  of  completely  isolating  vessels 
in  a  harbour.  It  does  not  appear  that  contact  with  the  sick 
has  jwwer  to  spread  the  disease.  Electricity  appears  to 
have  a  singular  aud  baneful  influence  upon  persons  suffering 
from  yellow  fever. 

It  is  impossible  in  the  space  at  my  disposal  to  detail  the 
symptoms  of  yellow  fever,  but  there  are  a  few  well-marked 
Byniptoms  which  deserve  notice.  First,  the  attack  is  sudden, 
there  ia  a  want  of  correlation  between  the  pulse  and  tem- 
perature, albuminuria  is  invariably  present,  the  patient 
suffers  from  the  black  vomit,  from  a  general  bteraorrhagio 
tendency,  and  from  a  yellow  discoloration  of  the  skin,  often, 
too.  from  suppression  of  urine, 

Fropkyladic  Treatment. — Avoid  the  yellow-fever  season  if 
possible,  namely,  the  hot  and  rainy  season ;  avoid  chills  by 
wearing  proper  clothing;  avoid  exposure  to  the  sun  aa  much 
as  possible.  Individuals  attacked  by  the  disease  should  be 
isolated.      Itesidences   should   be    chosen    at    the    highest 


47S  Procttdingt  of  the  Boycd  Physical  ikidtty. 

altituiles  possible,  in  any  case  the  second  storey  is  preferable 
to  the  first,  and  in  camp  the  ground  should  be  disturbed  u 
little  as  possible.  Strictest  disinfection  should  be  enaployed. 
The  water  and  food  supply  should  be  well  cared  for,  and  it 
should  be  remembered  that  the  yellow-fever  bacillus  has 
been  found  in  the  soil.  Exposure  during  the  night  is 
inadvisable,  for  Clarloa  Fiulay  has  demonstrated  that  the 
disease  can  be  communicated  by  the  mosquito.  Yellow 
fever  is  also  a  disease  in  which  quarantine  is  necessary  and 
eirectual ;  not  only  is  it  necessary  to  place  persons  coming 
from  an  infected  place  under  observation,  but  their  clothing 
and  goods  should  be  thoroughly  disinfected. 

IwKulation. — Since  the  lesearchea  of  Freire  and  Finlay,  it 
is  possible  to  employ  protective  inoculation  against  yellow 
fever.  Finlay  allows  a  mosquito  to  bite  a  yellow- fever 
patient  and  then  a  healthy  person  ;  a  mild  attack  of  yellow 
fever  is  induced,  protecting  the  person  thus  treated  from  a 
auhaequent  attack.  Dr  Freire,  having  isolated  the  yellow 
fever  micro-organism  by  a  series  of  cultivations,  attenuates  it 
and  produces  a  fluid  whicli  almost  entirely  protects  persona 
from  yellow  fever.  In  no  case  has  the  inoculation  been 
harmful,  aud  the  mortality  of  those  inoculated  was  only 
rather  more  than  04  per  cent,  in  10,881  cases  inoculated 
(I8I1O},  showing  that  this  procedure  confers  almost  certain 
immunity  from  the  disease. 

Treaimenl. — With  regard  to  the  treatment  of  yellow  fever, 
little  can  be  said.  It  is  important  that  each  patient  should 
be  allowed  at  least  2000  cubic  feet  of  space  ;  the  room 
should  be  kept  at  an  equable  temperature,  and  the  patient 
protected  from  draughts ;  indeed,  many  advise  the  treating 
the  patients  in  tents  or  in  the  open  air.  Absolute  rest  in  a 
recumbent  position  must  be  rigidly  maintained.  The  patients 
must  be  lightly  but  warmly  clothed,  heavy  blankets  being 
avoided.  Doctors  and  nurses  should  be  cheerful,  and  en- 
courage the  patients  as  much  as  possible. 

With  regard  to  drugs,  no  specific  for  yellow  fever  is  known, 
and,  practically,  symptoms  must  be  treated.  I  should  be 
inclined  myself  to  recommend  either  of  the  two  following 
treatments.     The  first  is  recommended  by  Nelson.     He  gives 
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15  gra.  of  quinine,  half  an  ounce  of  sulphate  of  sodium,  dilute 
sulphuric  acid,  and  tincture  of  cardamons,  at  first  If  after 
the  first  two  days  the  temperature  remains  above  100"^  F., 
with  the  usual  symptoms  of  yellow  fever,  he  adds  phosphoric 
acid  largely  diluted  with  water,  every  hour  or  two.  Dia- 
phoresis is  induced  by  vapour  baths ;  the  diet  consists  of  iced 
milk  and  beef  broth  in  small  quantities  at  frequent  intervals. 
On  the  other  hand,  Sternberg  recommends  bicarbonate  of 
soda  150  grs.,  bichlorate  of  mercury  -^th  gr.,  water  2  pints; 
an  ounce  and  three-quarters  to  be  given  ice-cold  every  hour. 
This  treatment  is  slightly  modified  by  Mitchell,  who  increased 
the  dose  of  the  bicarbonate  of  soda  to  4  drs.,  and  the  bi- 
chlorate to  half  a  grain.  When  patients  are  thus  treated 
from  the  first  day,  vomiting  rarely  occurs.  Diuresis  is  well 
maintained.  ■  After  the  eighth  or  tenth  day  it  is  necessary  to 
suspend  the  bicarbonate  of  soda  and  give  stimulants,  and  to 
combat  the  adynamia  and  the  haemorrhages,  etc.,  with  the 
customary  measures.  For  the  vomiting  I  believe  turpentine 
is  the  best  remedy;  it  may  be  administered  either  by  the 
mouth  or  by  enemata,  and  the  body  may  be  rubbed  with  a 
mixture  of  turpentine  and  olive  oil  If  suppression  of 
urine  occurs,  I  know  of  no  better  treatment  than  to 
apply  a  digitalis  leaf  poultice  to  the  loins,  and  to  throw 
up  the  rectum  a  pint  or  more  of  ice-cold  water  at  regular 
intervals. 

The  discharges  of  the  patient  are  best  disinfected  with 
either  chloride  of  lime  or  perchloride  of  mercury.  Bedding 
and  clothing  are  best  destroyed  by  fire.  Hospital  wards  or 
the  hold  of  a  ship  should  be  fumigated  with  nitrous  acid  for 
at  least  forty-eight  hours,  and  then  all  the  woodwork  washed 
with  chloride  of  lime.  For  disinfecting  the  bilge- water  of 
ships,  chlorate  of  lime  must  be  employed. 

Typhoid  Fever, 

I  have  only  a  few  remarks  to  make  on  this  subject. 
Typhoid  fever  certainly  exists  in  Africa,  and  it  is  also  certain 
that  the  death-rate  is  higher  there  than  it  is  in  more  tem- 
perate zones.     I  hold  the  view  that  the  disease  is  due  to 
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Kberth'B  bacillus,  ftnd  I  have  only  a  few  worda  to  aay  wilb 
tvgart)  to  the  prevention  of  the  dia«ase. 

Typhoid  fvvvT  is  most  prevaleot  during  the  hottest  moatlis 
in  Africa,  and  it  should  be  remembered  that  sandy  soil 
favoiint  ita  apread,  as  the  dried  excreta  of  patienla  may  be 
conveyed  \\y  the  wind  unleaE  care  be  takeu.  The  utmost 
eare  should  be  taken  to  enaare  the  fullest  sanitary  pre- 
cautiona.  The  excreta  must  be  properly  disinfected,  and  the 
water-supply  should  not  only  be  carefully  selected,  but  ail 
water  should  be  Altered  and  boiled.  Milk,  too,  deserves 
special  altenlion.  The  in eiU- supply  should  also  be  invest)- 
f^Ietl,  and  ell  tainted  supplies  rigorously  rejected.  It  is 
necvs-tary  alao  to  pay  attention  to  the  vegetables,  as  un- 
doubtedly they  may  carry  the  infection.  All  patients  should 
be  tliurouglily  isolated,  and  their  bedding  and  linen  destroyed. 
It  IK  very  necessary,  in  my  opinion,  to  get  rid  of  the  idea  thai 
typho-tualarial  fever  exiate,  and  in  cases  of  doubt  a  bacterio- 
logical investigation  should  be  made,  which  failing,  the 
diaeaae  should  be  created  by  quinine,  and  if  it  does  not 
Kiicceed  in  reducinf;  the  temperature,  then  the  case  should  1* 
treated  as  one  of  typhoid  fever.  The  cases  which  have  been 
designated  typho-malarial  fever  are  in  reality  severe  cases  of 
remittent  fever  lapsiiiK  into  a  typhoid  state,  or  else  enterio 
fever  modified  by  its  occiinence  in  a  patient  who  has  previ- 
ously sutVered  much  from  malaria, or  occuixing  simultaneously 
with  an  attack  of  malarial  fever  (Duncan). 

Ti-i<j<iml  J>r/':ni/(rt/  nnit  JHarrluea, 

Dysentery  has  practically  the  same  distribution  as  malaria 
ill  Africa,  and  there  are  only  some  minor  differences  met 
with  in  the  distribution  of  the  two  diseases.  It  does  not 
always  follow  that  the  maximum  intensity  of  the  diseases 
coincides. 

in  referring  to  the  etiology  and  prevention  of  dysentery,  I 
may,  to  economise  space,  include  diarrhoea  as  well,  for, 
although  1  believe  true  tropical  dysentery  to  be  due  to  the 
amosba  discovered  by  Cartulis  of  Alexandria,  which  dis- 
covery  has   been    confirined    by  American^   observers    (see 
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Johns-Hopkins  Hospital  Reports),  yet  both  diseases  may  to 
a  certain  extent  be  combined,  and  the  precautions  necessary 
to  avoid  the  one  are  those  which  would  prevent  the  other. 

Both  diseases  are  most  prevalent  in  the  hot  and  rainy 
seasons;  both  are  liable  to  be  produced  by  rapid  alternations 
of  temperature  and  by  chilL  Therefore  persons  in  Tropical 
Africa  should  avoid  chill  by  means  of  careful  clothing,  and 
by  the  invariable  use  of  a  cholera  belt.  Excessive  exertion 
also  predisposes  to  both  diseases,  and  both  are  especially  met 
with  in  damp,  swampy  places,  and  in  all  districts  where  the 
soil  is  impregnated  with  decaying  vegetable  debris.  The 
drinking  water  should  be  as  pure  as  possible,  and  in  cases 
where  the  water-supply  is  doubtful,  it  should  be  filtered 
and  boiled.  All  stagnant  water  should  be,  if  possible, 
avoided.  It  is  also  of  importance  to  remember  that  both  a 
monotonous  diet  and  salt  rations  frequently  induce  dian'hcea, 
and  predispose  to  dysentery.  Unripe  fruit,  and  especially 
over-ripe  fruit,  should  be  avoided.  There  is  no  doubt  that  in 
Africa  many  cases  of  diarrhoea  and  dysentery  are  induced  by 
exposure  to  the  night  air,  and  also  by  sleeping  on  the  ground. 
Where  they  are  prevalent,  it  is  well  to  isolate  the  patients, 
and  to  carefully  disinfect  their  excreta ;  and  finally,  it  must 
be  borne  in  mind  that  malaria  may  complicate  both  diseases, 
and  that  then,  unless  the  malarious  factor  is  taken  into 
account,  the  disease  cannot  be  cured. 

One  may  summarise  the  predisposing  causes  of  dysentery 
and  diarrhoea  as  follows: — Frequent  exposure  to  malaria, 
great  bodily  fatigue  or  excessive  anxiety  and  mental  distress, 
excess  in  the  use  of  alcohol  and  tobacco  and  narcotics,  over- 
crowding, the  use  of  tainted  food  or  the  prolonged  employment 
of  salt  provisions,  and  lastly,  the  too  frequent  employment  of 
strong  purgative  medicines.  The  exciting  causes  of  these 
diseases  are — unwholesome  drinking  water,  the  use  of 
indifferent  food,  great  and  sudden  vicissitudes  of  temperature 
and  chill,  impure  air,  intestinal  worms,  and  abscess  of  the 
liver. 

Nothing  need  be  said  as  to  the  treatment  of  diarrhoea,  as 
this  must  be  carried  out  on  general  principles;  but  with 
regard  to  dysentery,  my  experience  points  to  the  advisability 


I 

I 


482  PrtKUtiinJjs  of  tkt  Eoyal  Phi/»ieal  Society. 

of  truliug  it  iu  Africa  with  lu>re  doses  of  ijiucacuanht 
TliU  1  ooiwider  the  vnXy  ireatmeiit  of  anv  practical  value. 
After  wmding  Uie  jiatieDt  to  bed,  a  mustard  plauter  ahoiil<l 
ht  applied  to  tbe  epij^astnuoi,  and  30  ilrups  of  laudanum 
|[iveL  nt  ouce.  After  half  an  hour  '.iO  or  40  gra.  of  powdered 
ipecacuanha  should  be  given,  in  as  small  a  quantity  of  flui>3 
a*  poMible.  A  siiuilar  dose  ma;  be  repeated  in  twelve  or 
twenty-four  hours  if  necessary;  after  this,  during  the  eoc- 
oeeding  days,  the  doso  should  he  grudualiy  lessened  to  10  or 
15  grs.  a  day,  until  the  paLient  has  {wrfectly  recovered.  In 
very  severe  attacks,  as  much  as  2  dns.  of  the  powder  havi- 
been  given  without  producing  vomiling.  Fairly  large  doses 
of  quinine  are  required  in  all  cases  of  malarial  dysentery. 
lu  Uio  troatiiieiil  of  the  scorbutic  form  of  dysentery,  lime 
juice:,  fruit,  and  vegetables  should  be  given,  with  as  niucb 
uuiniJil  food  as  the.  stomach  will  bear.  Id  treating  uatives 
in  Africa,  the  great  diilioulty  is  to  ensure  proper  diet,  for, 
unless  the  patient  is  carefully  watched  during  convalescence, 
a  relapse  will  follow  the  least  indiscretion.  A  sea  voyage  is 
lieneticia!  when  a  patient  is  convalescent,  but  it  is  not  to  be 
recommended  during  the  continuance  of  the  attack. 

Malaria. 

There  are  few  rejiions  in  Africa  where  malaria  is  not  a 
scourge,  and  tliose  few  h.ave  been  indicated  in  my  survey  ot 
the  variiius  African  regions, 

I  may  say  at  the  outset  tliat  I  believe  malaria  to  be 
produced  by  the  liicmatozoon  discovered  by  Laveran.  His 
researches  have  been  contirmed  by  obsen'ers  in  Europe,  lodia, 
America,  and  Africa.  The  life-history  of  the  htematozoon  we 
do  not  know,  and  therefore  we  can  only  state  that  it  requires  a 
lueau  annual  temperature  of  40"  F.,  and  considerable  moisture; 
also,  other  things  i>eing  equal,  tlie  greater  amount  of  oi^nic 
matter  in  the  soil,  the  more  virulent  will  the  production  of 
the  disease  be. 

Of  the  various  types  of  malarial  fever,  the  intermittent 
is  the  most  widely  distributed,  the  remittent  and  pernicious 
fevers  only  being  met  witii  in  comparatively  limited  areas, 
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and  in  Africa  these  are  found  upon  the  coasts,  along  the 
rivers,  and  in  the  water-logged  swampy  districts  at  an  alti- 
tude of  under  3000  feet.  The  quotidian  and  tertian  types  of 
intermittent  fever  are  the  ones  most  frequently  met  with. 
The  type  of  fever  stands  in  a  definite  relation  to  the  intensity 
of  the  malarial  process ;  thus  we  find  that  the  tertian  type 
prevails  in  those  regions  of  Tropical  Africa  where  the  malarial 
process,  although  indigenous,  is  more  sparingly  produced. 
The  frequency  of  the  occurrence  of  the  quotidian  type  of 
fever,  either  in  endemic  areas  or  in  epidemics,  is  in  direct 
proportion  to  the  severity  of  the  process.  When  an  epidemic 
wave  of  malarial  fever  passes  over  a  district,  the  tertian  type 
is  seen  at  its  outbreak,  whereas  at  the  height  of  an  epidemic, 
or  whenever  it  assumes  a  severe  character,  the  quotidian 
type  obtains;  and  as  the  outbreak  of  sickness  abates,  one 
meets  with  a  return  to  the  types  of  fever  having  a  longer 
interval  between  the  paroxysms.  In  the  higher  latitudes  in 
Africa,  and  also  in  the  higher  altitudes,  the  quartan  type  of 
fever  makes  its  appearance. 

All  races  suffer  from  malaria,  although  the  Negroes  suffer 
less  from  it,  always  provided  that  they  do  not  migrate.  In 
Africa,  as  in  all  parts  of  the  world,  strangers  suffer  more 
severely  from  it  than  does  the  indigenous  population.  The 
incidence  of  malaria  is,  to  a  certain  extent,  governed  by  the 
seasons.  In  those  places  where  it  is  endemic,  it  occurs  all 
the  year  round,  but  where  it  is  only  slightly  developed  there 
are  two  maxima,  one  in  spring  and  one  in  autumn,  and  a 
considerable  decrease  in  the  disease  in  the  interval.  In 
Africa,  in  the  worst  malarious  regions,  the  disease  is  practic- 
ally most  rife  at  the  beginning  and  at  the  end  of  the  rains. 
The  relation  which  malaria  bears  to  heat  is  as  follows :  the 
greater  the  mean  summer  temperature  (moisture,  etc.,  of 
course  being  taken  into  account)  the  more  malaria,  the 
amount  of  malaria  decreasing  with  the  mean  annual  tempera- 
ture of  the  place. 

The  influence  of  rain  or  moisture  has  undoubtedly  much 
to  do  with  the  production  and  spread  of  malaria.  With 
reference  to  the  rains,  the  malarial  poison  is  most  virulent 
either  when  they  set  in  after  a  long  period  of  heat,  or  when 
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\ht  mm  ctMt  aod  giw  pUoa  to  warm  dry  weather.  A^ 
eadeoiM  oaDwMk  of  mKiuia  uid  iU  epideiuic  spread  an 
both  noUblj  diminMb*>l  at  the  height  of  the  rains,  if  tbev 
an  nty  aboBtUtit,  bnt  th«  maUrUl  prooess  is  developed 
note  abondaDtly  in  wrl  Ifaaa  in  dry  years.  These  remarks 
ate  wall  dlutnted  by  the  beluvinar  or  makria  in  different 
iBil«i«la.  Id  Equatorial  Centnl  Afrios,  where  the  rainfall  is 
btdy  eqttally  distribated  thmughout  the  year,  the  amount  of 
Ibo  iftwaiw  Tcmains  practicnlly  the  same,  but  in  regions,  e.ij.. 
along  the  White  Xile  to  the  north  o[  Lado,  where  there  &re 
two  wat  iHwnni,  a  rise  aod  (all  in  the  production  of  malariH 
bat  it  is  not  alone  miofal)  which  influences  the 
a  o(  tb«  disease.  iJraioage  from  rivers,  lakes,  and 
I  or  irregular  inundations,  and  tbe  height  of 
ibi)  nb^ttl  water,  inflBence  its  prodnction.  This  last  point 
t»  of  importaBoe.  beoanse  it  explains  the  occurrence  of  malaria 
in  localitias  mnoto  from  rirer  baaJns,  in  the  Sahara,  in 
Darfor.  etc 

AlthoQgb  tbe  geological  durncten  of  tbe  country  would 
appear  tn  ex^rt  little  or  no  influence  on  the  production  of 
the  disease,  it  is  the  contrary  with  the  physical  characteristics 
of  the  soil  CUy,  Io,ini,  clayey  inarl,  and  marshy  soil  are 
most  f3vi.>urable  to  the  production  of  the  disease.  A  porous 
chalky  siiil  is  less  favourable,  and  a  sandy  soil  least  so, 
provided  that  they  do  not  rest  either  upon  clay  or  tirm  rock. 
Again,  the  greatest  amount  of  malaria  will  be  found  where 
the  orj:iiiic  matter  in  the  soil  is  greatest  It  is  also  an 
undoubted  fact  that  changes  in  the  soil,  produced  by  cultiva- 
tion or  its  neglect,  iiirtuence  the  production  of  the  disease. 
lu  well- cut tivatevl  countries  malaria  disappears,  and  if  marshy 
districts  ate  well  drained  or  completely  covered  with  water, 
the  d:sfase  is  also  diminished. 

The  confipuMlion  of  the  ground  also  causes  a  local  elTect, 
for  it  is  found  that  the  disease  is  more  virulent  in  the  lowest 
altitudes ;  even  the  diftereiice  of  :>0  or  100  feet  iu  altitude 
in  a  plain  makes  a  considerable  difference  as  to  the  salubrity 
or  otherwise  of  a  given  sjKit. 

Winds  act  only  indirectly  ou  malaria,  as,  for  instance,  by 
moderating  temperature  ;  they  may,  however,  act  directly  iu 
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the  diffusion  of  the  poison  or  in  preventing  it  exercising  its 
potent  effects.  Wind  may  carry  the  malarial  poison  from  a 
marsh  to  a  distance  of  some  two  or  three  miles.  Malaria 
may  rise  to  a  height  of  600  or  700  feet  in  a  calm  atmosphere ; 
wind  will  prevent  this  vertical  diffusion. 

Water  can  convey  the  malarial  poison,  but  it  is  unknown 
at  present  how  far  it  can  carry  it. 

The  poison  is  ponderable,  and  affected  by  barometrical 
pressure,  and  it  is  possible  also  that  food  may  be  con- 
taminated by  it. 

The  influence  of  jungle  and  forest  on  malaria  must  also 
be  noticed,  because  so  much  of  Central  Africa  is  covered  by 
one  or  other.  In  a  jungle^  malaria  is  intensely  virulent,  and, 
owing  to  want  of  ventilation  by  the  penetration  of  winds, 
it  is  there  in  a  very  concentrated  form.  In  forests  the 
production  of  malaria  is  to  some  extent  lessened  by  the 
shade,  and  by  the  treea  diminishing  the  amount  of  rainfall 
reaching  the  soiL  There  is  no  doubt  that  forests  often  act 
as  a  screen  or  filter,  and  therefore  protect  the  district  from 
malaria  when  they  lie  between  it  and  a  marsh. 

With  regard  to  the  prevention  of  malaria,  much  may  be 
done  by  careful  drainage,  not  only  of  the  surface,  but  of  the 
sub-soil  water.  Great  care  should  be  exercised  in  the  choice 
of  a  residence,  ravines  being  avoided,  also  the  neighbourhood 
of  swamps.  Settlements,  and  even  individual  houses,  should 
be  on  the  most  elevated  situations,  and  it  should  be  remem- 
bered that  malaria  is  less  rife  in  the  centre  of  towns, 
especially  if  the  streets  are  narrow  and  crooked.  The 
proposal  to  build  houses  in  the  form  of  a  hollow  square 
is  to  be  commended,  and  in  all  oases  they  should  be 
constructed  with  a  blank  waU  to  the  prevailing  wind, 
especially  if  that  wind  blows  over  a  marsh.  The  thick 
jungle  in  the  neighbourhood  q(  a  settlement  should  be 
destroyed,  but  care  should  be  taken  not  to  remove  either 
thickets  or  trees  between  a  settlement  and  a  marsh.  The 
ground  under  and  around  a  habitation  should  be  rendered 
impervious  to  water  and  air,  and  the  sleeping  rooms  should 
be  in  the  second  storey.  In  camping  out  even,  considerable 
protection  may  be  obtained  by  sleeping  in  a  mosquito  curtain 
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Lizard,  adding  "  is  inuuli  less  plentiful  than  in  many  olber 
districts."  The  only  localities  for  it  in  tlie  county  knowii  to 
my  friend  Mr  R.  S.  Anderson,  Peebles,  are  Craigburn  Quarry, 
and  the  Bitch  Craigs  at  the  bead  of  Manor,  but  doubtless 
there  are  many  others. 

As  regards  East  Lothian,  I  had  an  opportnuity  in  the 
summer  of  188'.)  of  seeing  a  specimen,  which  had  beeri 
uaptured  a  few  days  before  in  the  vicinity  of  Haddington, 
and  Dr  Hardy  informs  me  it  occurs  sparingly  on  the  eastern 
contines  of  that  county  and  Berwickshire,  whence,  in  1884. 
it  was  recorded  by  the  minister  of  Cockbumspath  as  "  occa- 
eioiially  seen  in  the  sunny  heaths  "  ("  New  Stat.  Aca"  of  the 
parish,  p.  300).  Mr  A,  Hepburn,  whose  excellent  notes 
on  East  Lothian  birds  are  well  known  to  readers  of  Mac- 
Gillivray's  classic  work  on  British  Ornithology,  tells  me, 
however,  that  lie  never  met  with  it  in  the  county  during 
the  period  he  resided  at  Whittiagbame,  close  to  the  Lammer- 
moors.  Other  correspondents  also  tell  me  they  have  uever 
met  with  it  iu  the  county,  so  we  may  assume  it  is  far  from 
common  there. 

In  Fifeshire  I  have  noted  it  on  a  heath  between  Thornton 
and  Wemyss;  and  from  Mr  W.  Berwick,  Stmvithie, 
St  Andrews,  !  learn  it  is  likewise  found  occasionally  in  the 
more  eastern  parts  of  the  county — he  mentions  Peat  Inn, 
and  ChesCers,  near  Dunino,  as  localities  where  it  has  been 
captured.  Though  I  have  no  information  on  the  point, 
I  do  not  doubt  it  occurs  in  suitable  spots  in  the  wesMru 
section  of  the  county  also.  At  Br.nikston  Grange,  a  few 
milee  to  the  west  of  Fife,  Mr  J.  J,  Dalgleish  captured  one 
in  1854,  but  this  is  the  only  one  he  has  ever  seen  there. 

In  the  upper,  or  western,  end  of  the  Forth  valley,  it  is,  as 
might  be  expected  from  the  nature  of  the  country,  mora 
common  than  in  the  lowland  parts.  In  April  1892  I  dis- 
covered one  under  a  stoae  near  the  top  of  the  crag  behind 
Callander,  and  I  then  ascertained  that  it  was  frequently 
seen  in  that  neighbourhood. 

All  the  specimens  I  have  examined  from  our  district  have 
been  more  or  less  of  the  usual  greenish-brown  colour,  but  b 
little  farther  atield.  namely  at  Fearnan,  Locli  Tay,  I  captured 
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22nd  days,  omitting  it  on  the  I7th  to  the  20th  day.  In 
remittent  fever  the  quinine  should  be  given  when  the 
temperature  falls,  however  small  the  fall  may  be.  In 
pernicious  fevers  a  hypodermic  injection  of  the  drug  is 
indicated.  I  think  the  bisulphate  of  quinine,  with  a  little 
carbolic  acid,  and  glycerine  and  water,  at  a  temperature  of 
100*"  F.,  is  the  best  solution  to  use  for  this  purpose.  In 
severe  remittent  fever  I  consider  Warburg's  Tincture  ex- 
ceedingly useful,  but  I  invariably  prescribe  it  in  the  tabloid 
form,  which  has  been  made  for  me  by  Burroughs,  Wellcome, 
i&Co. 

I  feel  that  my  task  has  been  very  inadequately  performed, 
but  I  have  endeavoured  to  do  my  best  within  the  limits 
imposed  on  me.  The  diseases  of  Africa,  and  their  dis- 
tribution, are  represented  by  symbols  upon  the  Map,  which, 
if  read  with  reference  to  altitude,  will  indicate  broadly  the 
unhealthy  and  the  comparatively  healthy  areas  of  the 
continent. 

I  cannot  conclude  without  stating  it  to  be  my  definite 
opinion,  that  as  in  India,  so  in  Africa,  the  progress  of 
medicine  and  hygiene  will  before  long  conquer  most  of  the 
obstacles  to  the  civilisation  of  that  continent. 
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XXXIII.  Tht  ReptUa  and  Balrackiam  of  tht  I'dinbur^^ 

District.     )ij  WlLLiAU  Evans,  F.R.S.K  H 

i,Kcail  Hat  Mirvh  1BB4,  mud  nri»d  for  poblicuion  to  ISth  June.)         H 

In  laying  ttiu  following  account  of  the  classes  I^ptllia 
and  litttrachia  bvrorv  the  Koyal  Physical  Society,  I  do  so  not 
on  the  atrcDgth  of  any  important  discoveries,  for  I  have  noao 
to  announce,  but  simply  as  a  contribution  towards  a  fuller 
and  more  ciMiipleW  history  of  the  fauna  of  the  district 
around  ns  than  we  yet  possess — an  object,  it  seems  to  me, 
wi'll  worthy  of  more  combined  effort  on  the  part  of  resident 
naturalists  than  it  has  hitherto  received.  The  completion  of 
such  an  extensive  piece  of  faunal  work,  means  of  necessity 
many  years  and  many  labourers,  but  its  realisation  is  surely 
worth  an  effort ;  and  it  is  gratifying  to  know  tliat  at  this 
moment  several  groups,  both  vertebrate  and  invertebrate, 
are  receiving  systematic  attention  at  the  bands  of  Fellows 
of  the  Society. 

The  nomber  of  Beptiles  it  has  been  customary  to  place  on 
the  Tlritish  list  is  nine,  but  two  of  thera,  namely,  the  Hnwk's- 
bill  Turtle  {ChrUme  imhricaUi)  and  the  Leathery  Turtle 
(^Ikrinochdiji  curi/tceti),  being  merely  accidental  visitors  of  the 
rarest  description,  cannot  properly  be  regarded  as  part  of  tlie 
fauna  of  these  islands;  and  as  regards  a  third,  namely, 
the  Green  Lizard  {f.ruxrta  viridis),  Mr  G.  A.  Pioulenger,  of 
the  British  Museum,  informs  me  there  is  no  evidence  of  its 
existence  in  any  part  of  Groat  Britain,  Excluding  these 
three  tlien,  we  are  left  with  six  as  the  sum  total  of  the 
British  Iteptilia.  All  are  to  be  met  with  in  England;  but 
it  may  well  be  doubted  if  more  than  three  of  them  occur  in 
Suntiuud  as  iiidi;;('iii)us  animals, — ^these  are,  the  Viviparous 
l,i/,;ird  {Lm-ertn  rivijxira),  the  Slow-worm  {AmjHis  frcujilU), 
and  the  Adder  {Vipcra  bern4).  Tlie  doubtful  species  are 
the  Sand  Lizard  {Liictrta  iif/ilix),  the  Itinged  Snake  {Tropido- 
■iivlus  natrix),  and  the  Smooth  Snake  {Coror\tlla  aiislriaca). 
Examples  of  the  Hinged  Snake  have,  indeed,  been  captured 
in  the  south  of  Scotland,  but  under  circumstances  which 
seem  clearly  to  point  to  its  artificial  introduction.  Genuine 
captures  of  the  other  two,  however,  have  yet  to  be  produced. 
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— no  statement  worthy  of  serious  consideration  concerning 
the  occurrence  of  the  true  Sand  Lizard  being  on  record 
so  far  as  I  know,  and  the  evidence  for  the  Smooth  Snake 
resting  on  the  more  than  doubtful  reference  of  Sowerby's 
Coluber  dumfrisiensis  to  that  species.^ 

The  Edinburgh  list  comprises  the  three  species  common  to 
the  rest  of  Scotland;  and  (but  only  provisionally,  and  there- 
fore within  square  brackets)  the  Kinged  Snake,  several 
examples  of  which,  in  all  probability  escapes  or  their  direct 
descendants,  have  been  captured  in  the  suburbs  of  the  city. 

In  Britain  the  class  Batrachia  is  represented  by  seven 
species,  four  belonging  to  the  tail-less  and  three  to  the  tailed 
division.  All  of  them,  except  the  Edible  Frog  (Sana  escu- 
lento) — a  species,  by  the  way,  whose  claim  to  indigenous 
rank  in  any  part  of  Britain  is  not  yet  free  from  doubt — 
extend  their  mnge  north  to  Scotland.  Of  the  six  which 
reach  Scotland,  five,  namely — the  Common  Frog  (Sana 
temporaria)y  the  Common  Toad  {Bu/o  vulgaris),  the  Warty 
Newt  {Molge  ci'istata),  the  Smooth  Newt  {Molge  vulgaris), 
and  the  Palmated  Newt  {Molge  pcdmcUa),  are  all  more  or  less 
common  in  the  vicinity  of  Edinburgh.  The  Natterjack  Toad 
{Bu/o  calamita) — a  species  of  decidedly  western  distribution 
in  these  islands — has  been  recorded  for  the  extreme  south- 
east comer  of  the  district;  but, the  record,  now  half  a  century 
old,  requires  confirmation. 

The  following  tables  exhibit  in  a  concise  form  the  facts 
embodied  in  the  above  remarks. 


Cla«  and  Order. 

BnUin. 

Scotland. 

1 
Edinburgh. 

Reptilia— 

1.  Sauna, 

2.  Ophidia,     . 

8 
8 

2 
lor?  2 

2 
lor?  2 

Total, 

6 

8  or?  4 

8  or?  4 

1  Mr  0.  A.  Boulenger  has  recently  given  it  as  his  opinion  (Zoologist,  1894, 
p.  10)  that  the  specimen  in  question  belonged  to  a  North  American  species 
{Coronella  doliala,  L.)  1 
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by  the  fact  of  this  interesting  Boutbcrn  race   liaving  been 
captured  in  the  city." 

The  lf!93  specioieQ  is,  I  understaDd,  the  Ringed  Snake 
which  Professor  Duns  informs  me  was  recently  obtained  in 
the  garden  of  a  friend  of  his  at  the  Orange.'] 


ViPKiiA  BEitcs  (Z.).        The  Adder. 

Fortunately,  as  the  majority  of  people  will  no  doubt  tbiiilf, 
the  Adder  or  Viper — the  only  poisonous  British  reptile — is 
conKiied  to  the  outskirts  of  our  district,  and  even  there  it  is 
very  local,  and  far  from  common  till  we  reach  the  highland 
country  beyond  Stirling  on  the  one  hand,  or  proceed  well 
into  the  Lammermoors  on  the  other. 

We  may  aafely  assume,  I  think,  that  in  bygone  days,  when 
much  of  what  ia  now  under  cultivation  was  wild  heath  and 
common,  or  natural  copsewood,  the  Adder  would  be  much 
more  generally  distributed  than  at  the  jwesent  time.  With 
the  growth  of  population  and  the  reclamation  of  the  land,  so 
noxious  a  creature  woold  be  bound  lo  diminish  ia  numbers, 
and  finally  disappear. 

Although  1  have  not  myself  seen  the  Adder  nearer  to 
Edinburgh  than  the  centre  of  the  Lammermoor  HiUa,  where 
1  killed  two  a  number  of  years  ago  on  the  banks  of  the 
Whitadder,'  near  Jobnacleugh,  in  East  Lothian,  there  can  be 
no  doubt,  as  I  shall  preaeaUy  aliow,  that  it  still  exists  in  a 
few  localities  at  the  foot  of  the  Peutlands,  and  also  towards 

'  With  the  TJew  <ir  tracing  the  hiatorj  of  lliese  Eiiinburgh  BOBltw,  I  h«Te, 
nini^e  the  above  artiulo  was  put  in  tjpa,  aent  a  letter  to  the  Satimam  od  tba 
snkjcut,  but  witboat  resnlt.  eicfpt  to  bring  to  light  the  occumuice  of  othel 
two  examples.  On  2ind  June,  Mrs  Tujt,  Broughtoo  Point  Bonae,  Brougbton 
Rosd,  infonned  me  that  a  anahe  was  seeo  on  her  tnirD  the  previoui  da;.  At 
tn;  nifiRflHtiaii  Mr  .limes  Taylor,  Tor  whom  Bnahea  and  other  reptiles  have 
mora  than  an  oidiaaij  interest,  at  odcs  went  in  search  o[  the  ■niina],  and 
anccccdod  in  capturing  il.  Mr  Eagle  Clarke  has  exautiued  this  ■j'ecinieD,  and 
telU  mo  it  belon|[B  to  the  same  sonthern  European  race  aa  Che  one  obtsincd 
at  Ilaymarket  in  .Inly  I  SKi.  Prvm  Mr  Taylor,  1  learn  that  a  typical  enmple 
or  the  Ringml  Snake  was  captured  in  a  garilen  in  Inverleith  Bow  in  Jnly 
1£D3,  and  taken  to  htm  Tor  idontification. 

'  Origin  ally  the  Whilowater.  and  therefore  baring  no  reference  to  the 
rqitile.  See  the  "Old  Statistical  Account,"  where  the  name  ii  also  spelt 
WhiUtter. 
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i  tiie  Moorfoot  Hills.     But  ita  numbers  must  be  very  limited, 

f  for  I  have  wandered  a  great  deal  all  over  that  ground  during 

the  last  thirty  years  without  seeing  the  trace  of  one;  and  as 

the  result  of  numerous  inquiries  on  tlie  subject,  the  following 

IB  all  the  information  I  have  been  able  to  obtain. 

As  regards  the  eastern  portion  of  the  Pentlands,  I  have 
entirely  failed  to  hear  of  a  single  example, — several  keepers, 
with  long  experience  of  tlie  ground,  declaring  they  never 
knew  of  one  being  seen  there.  On  the  moora  adjoining  the 
western  parts,  however,  I  have  been  able  to  trace  them  on 
botli  sides  of  the  range.  Taking  the  north  side  first,  Mr 
Thomas  Gray,  fanner,  Braidwood,  Temple,  informs  me  that 
in  his  young  days  they  were  not  uncommon  in  certain 
localities  in  the  southern  or  moorland  portion  of  Midcilder 
parish.  Crosswoodhill  Moss  was  a  favourite  habitat,  and  he 
well  remembers  his  brother  killing  two  at  a  shot  there  ona 
snnny  day  in  March  sometime  during  the  "forties."  He 
also  remembers  two  sheep  being  "  stung  or  bitten  at 
Harper-rig:  "their  heads  swelled  to  an  enormous  extent; 
they  both  died."  From  Mr  Campbell,  Dalmeny  Park,  I 
1  have  some  interesting  adder  stories  which  were  current  in 
>  this  locality  about  half  a  century  ago.  On  one  occasion,  at 
Middlerig,  above  Kirknewton,  a  calf  was  said  to  have  been 
bitten  on  the  tongue,  which  "hung  out  of  its  mouth  all 
black  and  swollen,  and  caused  its  death  in  a  few  days." 
Belief  in  "  Adder-stones,"  Mr  Campbell  tells  me,  was 
I  flommOD.  These  were  said  to  be  ilat  stones  with  a  hole  in 
I  the  centre,  through  which  the  adders  glided  to  take  off  their 
\  Bkins! 

Coming  down  to  a  much  more  recent  date,  Mr  James 

'  Gray,  farmer.  Harper-rig,  writes  me  that  the  last  he  saw 

there   was   during   the   warm   summer  of   1887.     Another, 

which  was  supposed  to  have  caused  the  death  of  a  valuable 

lam,  was  seen  by  one  of  the  farm  labourers  the  same  year. 

L  In  the  same  neighbourhood  a  third  was  killed  in  April  1887 

H  on  the  farm  of  Harburnhead  by  Mr  Hutson,  then  shepherd 

■  there,  by  whom  many  others  had  been  seen  on  the  same 

H,giound   (a   moss   between    Harburnhead   and   Cobbinshaw) 

Hidnring    the    previous    twenty    years ;    and    Mr    Dunbar, 
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mole-calcher,  Currie,  tells  me  he  saw  one  that  was  I 
on  the  road  near  Crosswoodhill  toll  Gve  or  six  years  ago. 

Iq  the  Buthgate  district  I  have  reason  to  believe  adders 
irere,  at  one  time,  not  unconimou,  but  I  have  not  heard  of 
any  recent  occurrence  there.  Mr  Maxwell  Durham  of  Bog- 
head, near  Bathgate,  tella  me,  that  between  thirty  and  forty 
yeara  ago,  his  father,  the  late  Mr  Durham  Weir,  need  to 
eee  them  now  and  again  when  shooting  on  Barbauchlaw  and 
other  little  moors  in  that  neighbourhood.  Seven  young 
ones  "  that  came  out  of  tlie  mouth  of  an  adder,  which  he 
shot,"  are  still,  with  the  head  of  the  old  one,  preserved  in  a 
bottle  at  BfMihead.  The  belief  in  young  adders  seeking 
safety  from  danger  in  the  stomachs  of  their  mothers  is,  as 
moat  of  you  are  no  doubt  aware,  wide-spread ;  but,  like  the 
stories  of  toads  embedded  in  the  solid  rocks,  the  fact  (if  it 
be  one)  has  still  to  be  proved. 

On  the  south  aide  of  the  Pentlands  we  know  from  Neill 
(■•Gentle  Shepherd,"  1R08  ed.,  p.  273)  that  the  adder  in- 
habited Harlaw  Muir  in  the  beginning  of  the  present  cen- 
tury. On  the  adjoining  extensive  moor  of  Aucbincorth.  with 
which  I  was  very  familiar  twenty  to  thirty  yeara  ago,  and 
have  often  visited  since,  I  have  been  told  it  still  exists, 
which  I  do  not  doubt,  but  its  numbers  must  be  very  limited, 
for  in  the  course  of  my  many  rambles  over  tlie  ground  I 
have  never  come  across  one  dead  or  alive.  A  few  miles  nearer 
West  Linton  it  has  been  noted  by  Mr  T.  G.  Laidlaw,  but  very 
rarely,  the  only  example  he  has  actually  seen  being  a  dead  one 
lying  on  the  road  near  Coalybuni,  about  twenty  years  ago. 

As  the  last-mentioned  locality  takes  us  into  Peeblesshire, 
it  may  bo  well  to  note  here  what  is  recorded  of  the  species 
in  "Chambers's  History"  of  that  county.  The  Viper  or 
Adder,  we  are  there  told,  was  then  (18G4)  common;  "but 
whilst  it  is  comparatively  plentiful  in  some  places,  in  others 
it  is  never  seen,  whilst  there  is  no  apparent  difference  in 
the  localities  theniaolves.  Thus,  it  is  not  unfrequent  in 
some  parts  of  the  parish  of  Traquair,  but  is  almost  unknown 
ou  the  northern  side  of  the  Tweed,  in  the  parish  of  Inner- 
leithen." Mr  1{.  S.  Anderson  informs  me  that  a  large 
example  was  killed  in  the  schoolhouse  garden  at  Tweedsmuir 
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I  in  1892,  aud  that  about  five  ycnrs  ago  a  young  cue  was 
\  oaaght  among  heather  in  Megget.  The  latter  may,  however, 
I  have  been  a  Slow-worm. 

In  the  parish  of  Temple,  io  the  southern  portion  of  Mid- 
lothian and  towards  the  foot  of  the  Moorfoot  Hills,  it  would 
appear  still  to  linger  in  one  or  two  suitable  spots.    Mr  James 
Low,  schoolmaater,  Temple,  tells  me  that  on  13Lh  June  1879 
(the   day  the   Edinburgh   Waterworks   at   Gladhouse  were 
.  opened),  he  and  a  friend  discovered  two,  an  old  oue  and  a 
I  young  oue,  the  latter  of  which  they  killed,  lying  in  the  sun 
on  a  piece  of  moorland  belonging  to  the  farm  of  Yorkston ; 
and  Mr  James  Mitchell,  Rosebery,   writes  that  he  knowa 
of  three  others  having  been  killed  in  the  same  quarter— one 
on  Side  Moor,  one  ou  Yorkston  farm,  and  one  on  Mauldslie 
I  £irm.     These,  he  adds,  were  all  true  adders,  from  20  incbea 
to  2  feet  long. 

Throughout  the  greater  part  of  the  Lammermoors,  adders 
I  are  still  fairly  common.  1  have  myself  killed  them  on  the 
I  shingle  by  the  Whitadder,  near  Johnscleugh,  and  several 
informants  have  reported  them  from  other  parts  of  that  hill- 
country.  Mr  James  Caverhill,  in  an  interesting  letter  on  the 
subject,  says,— "The  country  round  about  Crichness  is.  full 
of '  Ethers.'  They  are  to  be  met  with  everywhere,  but  moat 
frequently  in  guUiea  where  the  heather  is  grown-up  and 
exposed  to  the  sun,  and  also  on  rocky  brae-sides  with  a 
southern  aspect."  Ou  a  certain  rocky  face  he  could  under- 
take to  kill  a  dozen  in  a  suitable  day.  Taking  the  country 
generally,  a  shepherd  might  kill  twenty  to  thirty  in  a  season. 
When  be  lived  on  the  farm  two  or  three  sheep  (out  of  a 
flock  of  about  3000)  were  "  stung  "  each  year,  usually  either 
on  the  udder  or  on  the  lip,  A  specimen  (female)  since 
received  from  Crichness  measures  2ii  inches,  and  weighs 
I  4j  oz.  (134  grammes). 

.Dr  Hardy,  who  has  long  been  collecting  information 
I  and  anecdotes  regarding  the  viper  ia  the  Border  counties, 
I  which  I  hope  we  may  soon  see  published  in  the  Proceedings 
■  of  the  BeTwickshire  Naturalists'  Clvh,  writes  me,  under  date 
I  22nd  February  1893,  as  follows : — "  No  East  Lothian  notes, 
I  except  that  at  Caldra  shepheixl's  house,  at  foot  of  Spartleton, 
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adders  are  numerous,  and  the  shepherd  lost  two  of  his  dogs 
by  being  bilUu.  Occurs  iu  Orey  wacke  Crags,  near  the  cottage, 
which  is  on  Bothall  farm.  The  I>ye  Water,  apparently  to 
near  its  bead,  as  well  as  its  tributaries,  full  of  adders :  have 
many  notes.  Two  years  ago  I  was  at  the  '  Mutiny  Stones ' 
above  Byrecleugh.  and  encountered  an  adder  in  the  moss 
near  the  footpath  leading  to  East  Lothian,  on  other  side  of 
the  ridge."'  Mr  Archibald  Hepburn,  formerly  of  Whitting- 
lianie  Mains,  East  Lothian  (now  of  Aldridge,  near  Walsall), 
informs  me  that  in  his  time  it  "was  very  rarely  seen  in  that 
part  of  the  county,  and  such  was  the  invariable  report 
received  from  gamekeepers  and  other  observers  from  the 
western  boundary  of  the  parish  of  Garvald,  and  along  the 
lower  and  northern  slopes  of  the  Lamraerraoor  Hills  to 
Dnnglaas  l>ean  by  the  sea."  On  two  or  three  occasions  a 
reptile,  supposed  to  be  an  adder,  was  seen  by  members  of  his 
family  basking  by  the  side  of  the  footpath  on  the  north  aide 
of  Fresmennaa  Lake,  but  Mr  Hepburn  was  never  sucoessful 
in  seeing  it  himself.  It  seems  to  me  this  is  more  likely 
to  have  been  a  alow-worm  than  an  adder. 

As  regards  the  north  side  of  the  Forth,  I  have  no  actual 
record  for  Fife,  although  I  have  been  told  that  "Adders" 
used  to  be  seen  on  a  moor  in  the  western  part  of  the  county 
(Moss  Murran  1).  In  the  detached  portion  of  Perthshire 
immediately  to  the  west  of  Fife,  Mr  J.  J.  Dalgleiah  infomia 
me  that  many  were  killed  in  1869,  on  a  piece  of  moss  of 
three  or  four  acres  wiiich  was  being  levelled  and  improved 
ou  his  estate  of  Westgrange.  Since  then  he  has  not  heard 
of  any  being  seen  in  that  quarter. 

In  the  more  highland  part  of  the  valley  beyond  Stirling, 
they  are  still  to  be  met  with  in  many  spots,  but,  except  in  a 
few  localities,  not  plentifully.  Mr  Winter,  keeper,  Doune 
Lodge,  tells  me  they  are  occasionally  seen  on  that  estate. 
He  has  a  specimen  of  the  ordinary  type  obtained  there  a  year 
or  two  ago.  Between  Callander  and  Port  o'  Menteith,  the 
moors  round  about  Loch  Rusky  are  a  favourite  habitat,  where 

'  1  lifiTd  tn  thank  Dr  Hardy  for  the  folloBfing  fortLer  iiironnati<in,^"Oii 
3rd  May  1SS4,  a  yonng  i^Ider  wu  ToiiDd  in  »  Geld  en  VuiUi  Bolton,  nsir 
Kaildiiigtoii,  ilitriDg  taruip  tanking:  it  was  ibout  15  incliea  loug." 
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a  few,  I  am  informed,  are  killed  every  year.  When  staying 
at  Callander  a  couple  of  years  ago  I  had  several  other  haants 
in  that  neighbourhood  indicated  to  me,  and  of  course  many 
strange  stories  of  encounters  with  the  reptiles  are  there 
current.  A  particularly  ferocious  one,  which  struck  terror 
into  the  heart  of  my  informant,  was  declared  to  whistle 
loudly,  and  to  have  a  mane  along  its  back!  The  only 
example  of  the  reddish-brown  variety  I  have  been  able  to 
hear  of  was  killed  a  few  years  ago  in  a  ploughed  field  a  mile 
or  two  from  Callander. 


Class    BATRACHIA. 

Order  ECAUDATA. 

Kana  temporaria,  L.        Common  Frog. 

The  Frog  is  our  most  common  and  generally  distributed 
Batrachian,  being  abundant  almost  everywhere  from  sea- 
level  to  the  most  upland  localities,  and  appearing  as  much 
at  home  in  a  ditch  or  pool  on  the  bleak  moorlands  of  the 
western  Pentlands  as  in  a  marsh  in  a  genial  spot  by  the 
shores  of  the  Forth. 

The  spawn  is  usually  deposited  during  the  second  or  third 
week  of  March,  shortly  after  the  first  warm  days  of  spring  have 
awakened  the  animals  from  their  hibernation  in  the  mud;  but 
the  time  varies  a  little,  of  course,  according  to  the  nature  of 
the  season.  This  year,  on  17th  March,  I  observed  a  quantity 
on  Pomathorn  Moor,  near  Penicuik,  frozen  solid  by  the  frost 
of  the  previous  night — an  experience  which  it  often  undergoes 
apparently  without  harm.  If  there  be  a  number  of  Frogs  in 
a  pond  it  will  be  found  that  during  the  spawning  season  the 
bulk  of  them  congregate  at  one  spot.  In  this  way  many 
clusters  of  spawn  are  frequently  to  be  seen  joined  together, 
forming  a  large  continuous  mass.  Que  such  mass  which  I 
measured  in  Drumshoreland  Curling-Pond  was  roughly 
8  yards  long  by  3  broad.  The  number  of  ova  in  a  cluster 
deposited  by  a  female  in  my  aquarium  was  estimated  at  about 
1400 ;  but  this  number  would  appear  to  be  much  under  the 
average,  and  is  often  greatly  exceeded.     Mr  L.   Greening 
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states,  in  a  paper  read  before  tlie  Warringtoo  Field  Club 
in  November  1887,  Lbat  he  has  counted  from  1500  to 
2500  ill  a  cluster,  and  coosiders  2000  about  the  average.  In 
France,  however,  M.  H^n-lloyer  has  found  mueh  lai^r 
numbers ;  he  records  23SC,  3337,  and  4005  {BtilL  Soc  Zoot. 
/'m»i«,  iii..  1878,  p.  122).' 

Al  a  seasun  <^  the  year,  and  in  eircumstances  when  so 
many  creatures  assume  gayer  tints  and  special  ornaraenta- 
tion,  I  have  often  remarked  the  dingy  and  flabby  appear- 
ance of  the  Frog,  compared  with  his  brighter  colour  and 
markings,  and  altogether  more  attractive  aspect,  when 
leading  a  more  terrestrial  life  later  in  the  year.  I  have  also 
been  struck  by  the  suddenness  with  which  they  disappear 
for  a  time  immediately  after  spawning.  Visiting  one  of  the 
ponds  on  the  Braid  Kills  in  the  middle  of  March,  numbers 
were  to  be  seen — some  of  them  in  pairs;  a  few  days  later 
the  spawn  hiul  been  deposited,  and  many  of  the  fn^  them- 
selves were  still  on  the  spot  croaking  loudly,  but  they 
appeared  to  be  all  males ;  in  another  week  a  single  example 
was  all  that  could  be  discovered. 

The  colour  and  markings  of  the  Frog  vary  greatly;  so  does 
the  size.  It  has  long  been  known,  as  Mr  Boulenger  remarks 
in  a  recent  number  of  Tht  Annala  o/Scoltish  Natural  History, 
1893,  p.  202,  that  the  Common  Frog  grows  to  a  large  size  in 
Scotland,  and  occasionally  assumes  so  peculiar  a  physii^nomy 
as  to  have  been  described  as  a  distinct  speeies,  Sana  seotiea, 
by  Bell.  The  Rana  egatle?tla,  of  Don's  list  of  Forfarshire 
Animals  (Headrick's  "Agriculture  of  Angus,"  1813,  Appen- 
dix, p.  45),  is  supposed  to  have  been  nothing  more  than  this 
vaiiety  of  the  Common  Frog;  and  in  1833  Dr  Stark 
exhibited,  at  u  meeting  of  the  Zoological  Society  iu  London, 
a  skeleton  of  this  variety  as  tlrnt  "  of  tlie  Edible  Frog,  Jlana 
esciiUnta  (Linn.),  and  stated  that  the  speeies  is  found  in  the 
neighbourhood  of  Edinburgh,  whence  his  specimen  was 
obtained,"     In  the  spring  of  13-lS  Wolley  supplied  Professor 

'  I  am  indebted  lo  Mr  lloalciigBr  foe  this  relunnce ;  &1ao  for  drewing  my 
ntUution  to  a  Dumber  oC  other  books  and  iHipeca  bearlog  oa  the  life-historiei 
of  our  Batrachiaaa,  anioag  them  being  Eaael's  Hiatoria  NUuralis  tUnarum 
NiMiratium,  )75g,  which  contaiag  the  uioit  btwitifal  eolourtd  iUiutntuuit 
uf  the  pTGieDt  iipeciis  I  have  ;et  weo. 
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Bell  with  numerous  specimens  of  both  sexes,  and  of  various 
ages,  of  the  Scottish  Frog  from  the  Braid  Hills,  with  the 
result  that  Bell  became  convinced  "  it  is  nothing  more  than 
a  very  large  variety  of  the  Common  Frog,  JB.  temporaria  " — 
vide  the  second  edition  of  his  "  British  Reptiles,"  p.  108.  In 
this  finding  subsequent  herpetologists  concur. 

These  large  frogs  are  still  to  be  found  in  the  ponds  and 
marshes  on  the  Braid  Hills  and  elsewhere  in  the  neighbour- 
hood of  Edinburgh,  where  I  have  frequently  observed  them. 
In  the  spring  of  1888  several,  which  were  found  clinging 
together  under  a  stone  at  the  bottom  of  the  lower  Braid 
pond,  were  turned  into  my  garden,  where  they  lived  for  a 
considerable  time.  They  were  unusually  large  examples, 
but  unfortunately  I  neglected  to  measure  them.  A  good 
idea,  however,  of  the  size  to  which  frogs  occasionally  grow 
in  Scotland  is  afforded  by  some  measurements  given  by  Mr 
Boulenger  in  his  paper  above  alluded  to  (Ann.  Scot.  Nat. 
Hist.,  1893,  p.  202) :  three  specimens — two  females  and  a  male 
recently  received  by  him  from  the  North  of  Scotland,  were 
95,  93,  and  80  mm.  long  respectively.  The  size  of  ordinary 
examples  in  our  district  may  be  gathered  from  the  dimensions 
of  four  adult  males  and  a  female  now  before  me ;  the  males 
measure  respectively  76,  71,  70,  and  66  mm.,  and  the  female 
80.  In  one  of  them  the  temporal  spot,  which  serves  as  a 
specific  character,  may  almost  be  said  to  be  absent,  so  nearly 
does  it  correspond  with  the  general  ground  colour.  The 
usual  length  of  the  species,  according  to  Bell,  is  2  inches 
8  lines  ==68  mm.,  but  Fatio  puts  the  average  size  of  the 
adult  at  73  mm. 

The  following  discovery  of  frog  remains,  made  a  few  years 
ago  in  a  very  unexpected  quarter,  is  perhaps  worth  mention- 
ing. In  December  1882,  during  the  extensive  alterations 
then  being  made  on  St  Giles  Cathedral,  the  workmen 
exposed  a  hole  in  the  wall  over  one  of  the  arches,  in  which 
were  the  shell  of  an  owl's  egg  and  a  large  quantity  of  bones 
— dry  and  old — chiefly  those  of  small  mammals  and  frogs, 
some  of  which  I  secured.  The  hole  must  have  been 
plastered  up  for  over  half  a  century,  and  prior  to  that  time 
it  had  evidently  been  tenanted  for  many  years  by  Barn  Owls, 
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vhich  no  donbt  found  a  plentiful  supply  of  frogs  about  the 

nufgios  of  the  Nor"  Loch  and  the  Borough  Loch,  or  in  the 

pools  and  ditches  to  which  these  were  ultimately  reduced. 

The  Nor'  Loch,  which  I  need  scarcely  remind  yon  lay  in  the 

hollow  now  occapied  by  the  Waverley  Station  and  Princes 

Street  Uardens,  was  finally  drained  about  the  close  of  last 

century ;  the  Borough  Loch,  which  occupied  the  space  now 

known  as  "  The  Meadows,"  followed  thirty  or  forty  years 

later. 

I 

[BUFO  CALAMITA,  Lanr.      NATTERJACK   TOAD.  ^| 

Tiiia  species,  whose  only  known  Scottish  habitats  at  the  * 
present  day  are  on  the  shores  of  the  Solway,  is  included  iu  a 
list  of  Reptiles,  etc.,  ^ven  in  the  "  New  Statistical  Account " 
of  the  parish  of  Cockburuapath  and  Oldcambus,  which  was 
drawn  up  by  the  Rev.  Andrew  Baird  in  1834.  The  sentence 
containing  the  statement  is  as  follows: — "The  Lacerla 
agilis,  or  nimble  li2ard,  is  occasionally  seen  in  the  sunny 
heaths,  and  the  natter-jack  {Bufo  rubttra).  we  have  seen  one 
specimen  of." 

Until  this  record  ha9  been  corroborated  by  the  discovery 
of  furtiier  examples  in  the  district,  I  ft-ar  we  must  deny  the 
species  a  full  place  on  our  list.  Except  in  the  south,  its 
distribution  in  the  British  Isles  is  of  a  decidedly  western 
type,  and  I  much  doubt  if  it  occurs  anywhere  in  the  east  of 
Scotland.  Nevertheless  a  few  small  colonies  may  possibly 
exist,  and  all  likely  localities  for  them  should  l)c  examineti. 
The  likely  places  are  amon;^  the  coast  sandhills,  or  under 
stones  near  high-water  mark.  That  the  Natterjack  once  had 
a  wide  range  in  Scotland  would  seem  probable  from  the  fact 
that  t<)ad-romains  found  by  Mr  B.  N.  Peach  in  a  cave  iu 
Assyut  have  been  referred  to  this  species,] 

Bufo  vulcaiiis.  Lnur.    Commos  Toad. 

The  Toad,  though  not  so  numerous  as  the  Frog,  especially 
in  the  moorland  di.«triets,  is  well  entitled  to  rank  as  one  of 
our  commoner  animals.  Being  to  a  large  extent  nocturnal, 
it  is  apt  to  be  regarded  as  less  common  than  it  really  is.    On 
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a  warm  summer  evening,  after  a  copious  fall  of  rain,  and 
while  everything  is  yet  dripping  with  moisture,  toads  are 
often  to  be  seen  in  considerable  numbers  flopping  along 
the  wet  roads,  more  especially  in  woodland  districts;  but 
we  must  visit  the  ponds,  etc.,  in  which  they  spawn  in 
spring,  if  we  would  form  a  proper  estimate  of  their 
abundance — ^hundreds  may  then  be  seen  in  an  old  flooded 
quarry,  for  instance,  not  more  than  a  few  score  yards  in 
circumference. 

In  ordinary  seasons  the  Toad  spawns  about  the  middle  of 
April,  that  is,  about  three  weeks  later  than  the  Frog.  My 
dates  (with  the  exception  aftermentioned)  extend  from  the 
6th  to  the  27th,  the  last  referring  to  an  upland  habitat  near 
Balemo.  No  sooner  have  the  frogs  disappeared  from  view 
than  the  toads  make  their  appearance  in  the  ponds,  and 
reproduce  the  busy  scenes  so  lately  enacted  by  their  relatives. 
Visit  one  of  our  rural  curling-ponds,  say,  on  a  bright  day, 
about  the  middle  of  March,  and  you  will  find  it  alive  with 
frogs ;  revisit  it  two  to  three  weeks  later  and  you  will  be 
interested  to  see  that  the  croaking  throng  is  now  made 
up  entirely  of  toads.  The  transposition  is  so  complete,  and 
the  general  appearance  of  the  two  animals  while  living  in 
the  water  so  much  more  alike  than  usual,  that  the  casual 
observer  is  apt  to  overlook  the  change  which  has  taken 
place.  Unlike  the  frog,  the  toad  looks  its  best  during  the 
short  time  it  takes  to  the  water  in  spring.  The  general 
colour  is  then  brighter,  and  the  markings  more  distinct.  It 
seems  also  to  prefer  deeper  water  to  spawn  in  than  the  frog ; 
at  any  rate  I  have  seldom  observed  it  spawning  in  such 
shallow  ditches  and  surface  pools  as  the  latter  often 
resorts  to. 

As  has  just  been  said,  the  breeding-time  of  the  Common 
Toad  falls  normally  about  the  middle  of  ApriL  It  was, 
therefore,  with  no  little  astonishment  that  I  found  a  pair  in 
a  deep  pool  in  an  old  limestone  quarry  at  Longniddry,  East 
Lothian,  in  the  very  act  of  spawning  so  far  on  in  the  season 
as  the  13th  of  June  (1894).  The  couple  were  brought  away 
and  placed  in  my  aquarium,  where  the  remainder  of  the 
spawn  was  desposited.    Several  other  males  were  swimming 
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ihani  ia  the  pool  (indeed  it  was  their  croaking  that  led  me 
to  tbt  Bpot).  sod  wiUiin  about  three  yanls  o[  the  first  siring 
of  apawB  wa>  &  second,  apparently  only  newly  completed. 
Hitherto  the  Common  Toad  and  the  Common  Frog  have  been 
Kf^arded  aa  the  two  European  types  in  which  there  is  least 
individuBl  dirergcnoe  in  the  hreeding-tiiiie.  The  discovery 
o(  the  former  spcwmng  in  Jnne  is,  therefore.  Mr  Boulenger 
(ta  whom  the  specimens  and  some  of  the  spawn  have  been 
sent)  lells  me,  a  niatt«r  of  very  coiisitlerable  interest.  The 
RMcm  tor  the  present  divergence  ia  ditticutt  to  explain.  The 
Ideality  i*  pncti«aily  at  sea-levf-l,  and  in  aa  genial  a  spot  as 
almoet  anywhere  in  the  Lothiana.  The  fact,  however,  that 
the  pool,  owing  to  its  position,  is  hidden  entirety  from 
tlie  eoa'a  isya,  except  for  a  short  time  in  the  early 
part  of  the  day,  may  account  to  some  extent  for  the 
aberration. 

The  spawn,  aa  most  of  yoa  are  aware,  instead  of  being 
deposited  in  a  cluster  like  that  of  the  Frog,  takea  the  form  of 
ft  doable  string  of  gel^iooos  beads  festooDed  aboat  the  stems 
and  tranches  of  w.iter-werds.  Itell  ?Ays  tliat  thesp  atriums 
are  from  ;>  to  4  feet  in  length.  Those  I  have  examined, 
however,  have  beeu  nitioh  longer — one  (in  the  double  state) 
measured  on  9th  April  lt>03,  in  a  deep  pool  near  Aberdoiir, 
was  al>out  9  feet  in  extent,  and  was  estimated  to  contain 
fully  ;>UO0  ova.  When  newly  deposited,  the  ova  are  of 
course  closer  toget'uer  and  the  strings  shorter  than  after  they 
have  Wen  some  time  in  the  water.  Mr  L.  Greening  states 
that  he  has  counted  from  901)  to  1300  eggs  in  a  string,  and 
considers  1100  about  tlie  average ;  this,  however,  would  appear 
to  be  much  under  the  mark.  In  France,  M.  Heron-Jloyer 
(('/>.  oil.)  has  counted  4^'72,  G;!2£i,  and  G!:>40.  From  a  spirit 
specimen  of  a  female  captured  near  Winciibui^h  on  2nd  April 
last,  before  any  spawn  had  been  deposited,  I  have  taken 
the  ova  and  carefully  counted  all  that  were  advanced 
enough  to  have  been  laid  tliis  year:  the  number  is  191 1. 
Tlie  two  strings  of  ova  obtained  at  Longniddry  on  13th 
June  have  also  been  counted;  one  contained  3132,  the 
other,  4152. 

While  collecting  Newts  last  spring  in  a  pond  where  toads 
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were  abundant,  I  was  amused,  on  lifting  my  net  out  of  the 
water,  to  see  one  clinging  firmly  to  a  knot  which  had  been 
made  on  the  end  of  it  to  cover  a  tear.  So  firmly  did  he 
cling  that  he  allowed  himself  to  be  dangled  in  the  air  a  con- 
siderable time  before  letting  go  his  hold,  and  no  sooner  was 
the  net  replaced  in  the  water  than  he  swam  up  and  clasped 
it  again. 

The  lengths  (snout  to  vent)  of  a  few  breeding  specimens 
are  as  follows : — 

Male,  64  mm.        Female,  73  mm. 
11     62    ,,  „        71     ,, 

61     ..  ..        69 


»»  WA  I,  f,  WW  ,, 


Our  Toads,  however,  appear  to  be  small  indeed  as  com- 
pared with  Continental  examples.  Fatio  mentions  one  (a 
female  from  Sicily)  which  had  attained  the  enormous  length  of 
153  mm.  His  averages  are — male  80  mm.,  female  100  mm. 
The  length  of  a  large  specimen,  according  to  Bell,  is  3  inches 
5  lines  =:r  87  mm. 

Order  CAUDATA. 

MoLGE  CRI8TATA  (Laur.).    Warty  Newt. 

In  former  days,  when  sedge-girt  pools  and  marshes 
abounded  in  the  district.  Newts,  or  Asks,  as  all  the  species 
are  here  popularly  called,^  would  in  all  probability  be  more 
numerous  than  now;  and  but  for  the  construction  of  artificial 
ponds,  quarries,  etc.,  which  has  provided  them  with  many 
fresh  habitats  in  place  of  the  old  ones  destroyed  by  drainage 
— they  would  doubtless  have  been  much  less  common  at  the 
present  day  than  they  are.  From  Stark's  "  Picture  of  Edin- 
burgh," sixth  edition,  1834,  we  learn  that  "  several  species  " 
were  then  to  be  found  in  ditches  in  the  Queen's  Park ;  but  I 
fear  they  have,  like  the  ditches,  long  ago  disappeared ;  nor 
have  I  been  able  to  find  any  in  the  lochs  in  the  park, 
although  I  am  told  they  have  been  seen  in  Duddingston 
within  comparatively  recent  years.  Lochend  has  also  been 
searched  in  vain ;  and  now  that  the  greater  part  of  the  Braid 

1  The  Lizard  also  goes  by  the  name  of  Ask, 
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Hills  liu  become  public  {ariperty,  their  diMppearaoce  from 
the  ponds  and  marshes  there  also  is  probably  only  a  question 
nf  tiwe^iilraadjr  I  niiaa  th«in  from  the  skating-pond  next  the 
road. 

The  present  species — the  Warty  Newt — is  fairly  common 
thrDti};h(>ut  the  lowland  jiarts  of  the  district,  inhabiting  weedy 
poods,  Hooded  quarries,  and  other  stagnant  ]iools  of  a  more  or 
kss  pcrnuDDiit  ctia'ractfir,  for,  unlike  its  smaller  relatives— 
especially  .V.  jialmala — it  is,  acconllng  to  my  experience, 
seldom  funiid  in  tlioso  shslluw  (mjoIs  and  ditches  that  tlry  up 
GOmplctuly  dnriii;^  sutuiuer.*  It  is  also,  I  consider,  a  some- 
what earh'er  breeder  than  the  other  two— this  year,  for 
instance,  males  and  females  iu  )iair3,  and  with  the  nuptial 
dreuta  fully  develojied,  were  iiuuierous  iu  the  upjier  Braid 
I'ond  by  the  middte  of  March,  and  iu  an  early  spring  I  ha^e 
no  doubt  they  might  even  be  seeu  in  J"ebruary.  Newts, 
however,  do  not  dejiosit  their  eggs  all  at  onc«  iu  clusters 
and  strings  like  the  frog  and  the  toad,  but  singly  or  in 
twos  and  Uines — one  on  this  leaf,  one  on  that;  nor  do 
they  befjin  to  spawn  in  the  simultaneous  manner  which 
charauierises  their  ecaiidate  relatives,  the  combined  effect 
beiiiL,'  tlie  prolouj;ation  of  the  breeding  seasou  for  several 
weeks  or  even  months. 

The  I'ollowiii^^'  list  of  habitats  from  which,  with  but  one  or 
two  exceptions,  I  have  ruceutly  examined  specimens  of  jV. 
frift,il-i,  will  serve  to  iiuliciite  the  extent  of  its  present  dis- 
tribuliuii.     "Where   I   have  been  iudebted  to  others   for  the 

■  1  li.ui'  loii;:  Mi.po:'lrii  tliat  many  of  our  Wartj  Ne«-ts  must  fuss  the 
ttiul.r  HI  the  ii.iul  uruitr  wnler.  Accor.Uun  to  Falio  such  in  the  casp,  oml 
the  liil'il,  it  «i>ilIi(  M>eui,  is  not  LOiiliiied  to  tlie  present  siiecips.  "  L?s 
•dulti's  lie  ivtli"  >'s]'i'i.«,"  hf  aajs,  "  [Kiraissftil  plus  eirclusivemeiit  Bi|uali(jiieB 
■[n'aUi'iiii  autre  il«  una  Trilmia  ;  qavlijuesuris  n'abandonuent  Iva  iii  urea  quo 
I«ssi-  )•-  milieu  tie  IVtc  on  lii'uleiuent  eu  autiminc,  d'aatrea  resteut  itieuiB  dans 
I'eau  ilurant  (i>ut«  raiiiiee."    ...     "A  I'approche  ties  rrinina,  et  a  uiie 

loiirils  ct  sVurouiswuC  ulars,  la  pliijurt  ditiis  la  vase  au  foud  des  eiui, 
(]ilrli)ueS'Uns,  I«j  jcuries  surloiit  et  parfois  de»  femcllcs,  soils  U  iiiousm'.  daii:^ 
mi*  li»siire  du  sol,  ou  i-iioorn  smit  Virorte  d'lm  «rbre.  Ettfin,  nous  avons  vu 
(lue  r«[i;'i)urdiweuieat  biveniHl  eat,  m  f^'Dvral,  assez  pju  profoDil  "  (Vert. 
Siii*se,  iii.,  p.  .'i31  ;  biv  also  pp.  :.;0  and  Sil,  wLere  tbe  habit  is  referred  to  in 
the  lase  ul  tiie  iifxt  two  sj>ccies). 


liepiiles  and  JSatrtzchians  of  the  Edinburgh  District.    517 

specimens,  the  name  of  the  sender  is  given  after  that  of  the 
record ;  and,  unless  otherwise  stated,  the  date  given  refers  to 
the  present  year,  1894 : — 

Ponds  on  the  Braid  Hills,  on  many  occasions  during  last 
thirty  years,  adults  abundant  from  March  to  July  or  later. 
In  my  experience  the  females  disappear  first.  Pond  at  The 
Bush,  near  Bosslyn,  adults  in  full  nuptial  dress,  common, 
28th  March,  fine  male,  29th  June;  horse-pond  between 
Bosslyn  and  Auchindinny,  adult  male,  23rd  July  1893 ;  pond 
and  old  quarry  near  Penicuik,  a  number  of  years  ago,  common ; 
Drumshoreland  CurliDg-Pond,  adults,  30th  March;  cattle- 
pond,  Duntarvie  near  Winchburgh,  and  flooded  quarry  a  little 
nearer  Hopetoun,  a  few  adults,  April  1893  and  April  1894; 
pond  at  the  Craigs  farm,  Midcalder,  large  male,  7th  April 
(C.  Campbell);  curling-pond.  King's  Park,  Stirling,  adults, 
4th  and  20th  April  (Messrs  Kidston  and  M'Lellan);  near 
Callander,  April  (H.  Miller,  jun.) ;  old  quarry  near  Burnt- 
island, a  few  years  ago ;  quarry-hole  near  Prestonpans ;  horse- 
pond  near  East  Linton,  a  number  of  years  ago ;  pond  near 
Dunbar,  adults  common,  14th  April  (G.  Pow) ;  etc. 

The  Zoologist  for  April  1894  contains  a  paper  by  Mr 
Bonlenger  "  On  the  Size  of  the. British  Newts,"  in  which  he 
gives  the  dimensions  of  the  largest  specimens  examined  by 
himself  or  recorded  by  other  observers.  In  respect  of  M. 
eristcUa,  he  gives  the  followiug  measurements : — 

Male  from  Hampton,  Middlesex, — total  length  144  mm.,  to  cloaca  77. 
Female  ,,  *      „  ,,  162     „  ,,        S7. 

Male  from  Argenton,  Fratice,  ,,  142    ,,  „        72. 

Female  ,,  ,,  ,,  157    ,,  „        76. 

The  female  from  Hampton,  which  appears  to  be  the 
largest  on  record,  had  thus  attained  the  length  of  G|  inches. 

The  largest  examples  I  have  examined  were  sent  to  me 
from  Duubar  in  April  last  by  Mr  G.  Pow,  and  measured 
as  follows : — 

Male, — total  length  145  ram.,  to  cloaca  75. 
Female,         „  156    „  „        79. 

These  figures  are  much  above  the  average,  however,  as 
will  be  seen  from  the  following  further  measurements  of 
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L(l,  I  j;ive  the  TesulU, 
btile  value  in  tlje  nbsijnce  of  other 
siia  sj>ecimL'ii9  ; — threu  males.  lUtJT.j. 
respectively;  three  females,  tl'4,  87, 
Ciwke,  ((iiutinfi  from  Higgiii bottom's 
-*  ^niUiS  (S-7  yrauimes)  as  the  average 
u  till)  ULtl  of  the  foiiilli  year. 

Aicis  (imi.).     Smooth  Xewt, 

J-  ;!ie  Liisi'trituii  piinclatns  of  Heli's 
.i.i.ui'ies  ic  the  district  much  the  same 
^  iiitt  two  very  frequently  occurring  iu 
.lut.  I'Mv  [Tv^eut  is.  however,  iu  my 
ubuudaut.  I  have  often, 
ud  msirsbes,  and  ou  warm 
I  more  receut  years,  have 
-and  admired  it  too, 
■ally  a  handsome 
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creamre.  A  few  dvx?  of  senuiL.  w^gsaxsr  in  Msrdi.  nr  ^itm 
earlier  if  tbe  sTirinr  iic*  a  TTmrmlarV  MrJr  rme.  nfukSr  ba^ 
the  effetit  uf  reaJIinr  n  it  kci:vii  \ .  and  cauainr  i*  if-  iwowar 
in  die  vkLer.  '1^  iLer  ins:  sppearaiirte  xbt  maies^  a»  nn^r 
partiallT  in  m^iii^  crtiSa.  "imi  znt  crss:  anc  caiDix;&  xajiid^v 
attain  liifcii  :ilI  ofvtiiiiTrnieiii.  Inrir.r  liit  vicik-  n:  April, 
Ifav,  and  June.  I  ii£Tt  tt:»serr»L  snnminc  iemaik^  a«van» 

seasons  liif-r  2iii.T  n:  doLin  ':»e  iound  m*  x:  a  sciH  laser  dar^e. 

The  foLowinr  lisi  uf  iiftcailiiiea,  idoslIt  Tfsififid  this  raar  V*v 
the  examinanoL  of  siteciinenE,  wiStt  jies^iaxis  of  hzut  Taane 
at  the  present  TiKimfmi,  k  pren  in  utt  hc«pt  thai  it  mar 
prove  of  inieresi  ax  soime  inziLrt  rnne. 

Ponds  on  diQenaii  jikns  of  LLe  I«ridd  Hflls,  oomiDon  from 
March  onwards;  on  'Jlsi  March  the  males  seen  had  aot 
acquired  full  bre«eiing  dress :  on  £^  April  sevend  capi<iY>dd 
had  it  fully  develojied,  and  most  of  the  females  deemed  full 
of  spawn ;  on  same  day  Ji  few  of  last  year  s  larrx^^  which  lost 
their  external  gills  three  weeks  laier,  were  obtained.  Weedy 
pool  at  Blackfoxd  Qaairy,  several,  April  ISl^S;  pond  at  The 
Bosh,  near  Rossh^.  adult  males  and  females  abundant  2$th 
March,  males  29th  June;  horse-pond,  Duntarvie  Castle,  near 
Winchburgh,  adult  female,  2nd  Apiil;  curling-pond.  Kings 
Park,  Stirling,  a  few  males  and  females,  2nd  and  20th  April 
(Messrs  Kidston  and  M'Lellan);  near  I>alhousie,  feniaU\ 
June  1887;  Luflfness  Curling-Pond,  males  and  females^  many 
occasions  in  spring  and  early  summer  during  the  last  ton  or 
twelve  years — two  fine  females  still  spawning  on  Ist  Juno 
1894;  Gullane  Quarry,  and  sandpit  on  the  Links  near  JoN'a^s 
Neuk,  a  number  of  beautiful  males  and  females  in  i>aira,  and 
some  small  ones  under  stones  lying  near  the  water»  llSlh 
June — in  the  same  spot  adult  and  half-grown  examples  won^ 
common  under  stones  last  September;  near  North  IU)rwiok» 
several  specimens,  some  not  full  grown,  beginning  of  April 
(Dr  Crombie).  I  have  also  seen  the  species  a  number  of 
years  ago  near  East  Linton,  near  Burntisland,  and  alno 
near  Penicuik;  and  Mr  Hugh  Miller,  jun.,  tells  mo  ho 
obtained  one  in  a  pool  at  the  side  of  Ulencorso  'Mr  c»n 

2nd  May  1893, 
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The  laryest  specimens  of  M.  vulgaris  known  to  Mr  Boulenger, 
and  reairdeti  in  hi%  papt-r  already  referred  to  (p.  517),  are— 

Mile  from  Kii'Mtkholl,  Kwit.— loUl  length  lOt  Tiim.,  to  c!mc»  (5. 
K»m«lo  „  „  ,.  »»     ..  ..         *<>■ 

The  larjjL-st  examples  I  have  esamineil  were  taken  sit 
Lutluess,  East  Lothian,  in  the  beginning  of  the  present  uioiitli 
(June  1894).  Tiieir  measurements,  immediately  on  beiny 
taken  from  the  water,  were — 

M»!e,— total  Imath  67  min..  to  eloBca  12. 
Feiusl*.         ,.  or    „  „       i6. 

I  ought  to  say,  however,  that  the  female,  after  being  in  a  box 
for  a  day  or  two  without  water,  was  sent  to  Mr  Bouleuger, 
■who  made  ita  length  to  be  only  93  mm.  The  difference  must 
have  been  due  to  Bhrinknge,  for  I  feel  sure  there  was  uo 
mistake  in  my  measurement,  wliich  was  n-peAted  two  or 
three  times.  The  male  is  in  my  aquarium,  and  atill  fulfils 
the  original  dimensions  its  given  above. 

The  measurement*  of  a  number  of  other  examples  vhich 
hav^  paasud  throii-h  \uy  hands  nHi.'iilly  iire  as  under;— 


The  avcni '.,'(! s,  inchidiu^  the  two   pieviously   mentioned, 


S 
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The  weights  of  a  few  examples  are — 

Males,— 2*15,  207,  1*75,  and  1*75  grammee. 
Females,— ^'48,  2  8,  2*75,  2*82,  2  18,  and  1*58  grammes. 

Three  hundred  and  twenty-six  ripe  ova  were  taken  from 
one  female. 

MoLGE  Palmata  {SchneiiL).        Palmated  Newt. 

It  is  now  close  on  half  a  century  since  John  Wolley>  the 
well-known  ornithologist,  found  this  Newt  in  abundance  in 
the  neighbourhood  of  Edinburgh,  and  by  his  note  in  the 
Zoologist  was  the  means  of  the  species  being  for  the  first 
time  clearly  recognised  as  a  native  of  Britain.  This  was  in 
1848. 

WoUey's  communication  to  the  Zoologid  (p.  2149)  is  so 
interesting,  and  sets  forth  the  salient  characters  of  the  adult 
male  in  spring  so  clearly,  that  I  do  not  hesitate  to  quote  it 
in  full.  It  runs  thus:  '*A  kind  of  Newt  occurs  in  ponds 
and  ditches  about  Edinburgh  which  I  have  not  observed 
elsewhere.  The  males  are  remarkable  for  a  ridge  on  each 
side  of  their  back,  which  gives  it  great  breadth  and  square- 
ness, for  their  wholly-webbed  feet,  and  for  the  mode  in 
which  their  tail  terminates :  it  appears  as  if  the  tip  had  been 
nipped  off,  the  central  filament  of  it  only  remaining,  and 
projecting  for  a  quarter  of  an  inch.  In  colour  and  style  of 
marking  it  diifers  considerably  from  Lissotriton  punctatus  of 
BelL  The  females  are  less  easy  to  recognise.  There  appear 
to  be  characteristic  difierences  in  the  bones  of  the  two  species, 
at  least  in  the  vertebrae  and  the  skull,  also  in  the  general 
proportions  of  the  head,  body,  and  taiL  The  males  do  not 
vary  much  from  one  another :  I  have  examined  upwards  of 
one  hundred  of  them,  but  as  yet  only  in  their  spring  appear- 
ance. The  webs  of  the  feet,  the  caudal  filament,  the  crests, 
and  the  dorsal  ridges  are  probably  absorbed  later  in  the  year, 
as  I  judge  from  the  degrees  of  development  I  have  already 
seen,  and  especially  from  a  Newt  of  this  kind  I  found  in  the 
bed  of  a  pool  which  had  been  dried  up  some  days  before.  It 
occurs  in  company  with  L.  punctatus,  but  in  one  ditch  I 
found  it  alone  and  in  plenty,  from  which  I  have  been  able 


r 
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■Ca^KUiSj  iB  wuliii  tba  f«iiwl«w.  A  iDore  full  aooomit 
wB.  1  hopi  WteB  kie  be  raniislwd  b^  Us  Bell,  who  tud 
ipneneBi  of  As  ■■•,  or  s  natOar  Newt,  sent  to  bioi  from 
DasMihHB  HVMil  jnus  igoi.  U  ■■ami  to  occur  ^eDcmlly 
wmmi  Bdalnish,  m  to  m  ny  vdlca  «xteniL  Yestenlay 
(3b7  Ijt]  X  mm  dds.  «o(t  ao  olhat  cpeeies,  dorii^  a  ntmlle 


Tnm  WJhft  deeeripdoa  tlie  editm-  o(  the  Zooleyid—tie 
■nd  H.  Joliaa  Deby  had  no  difficulty 
[  dw  NevftM  tbs  tnn^B/aupaorpa/auita  of 

~  an. 
1  of  the  nae  ;ev  Widlejr  discovered  Uie 
I  m  tW  Mttfc  of  Satberiand,  thus  indicating  for  it  a 
ride  naga  in  tbe  Doaatrr.  Since  then  it  has  tieeu 
JttHB,  both  Donb  and  oouth,  but  iu 
Sialtiik  dMtiihatinB  is  atiB  vny  hnpetfactly  known — the 
whole  aftbeivBotda  bog  «Mtlj  oomted  on  one's  fingers. 

Is  Iha  Bfiabugb  Attack  I  find  it  mora  widely  distnbated 
ttaa  rilbw  of  tb*  otbar  ^eaai;  and,  being  abundant  where 
it  occnra  it  19  to  he  rpjarded  as  the  most  common  of  tlie 
:':,-^..  I.'::  ::.T'  ;■" iii-^  ,iL.i  ii^is  elcVdted  parts  of  the  district, 
,i".'.  -.'..Tr-.  .--.r-  .::■  :.  to  '■-.■  k-uvA  i:\  thi?  i.iiue  pond  :  but  on  tlie 
1.    :.  ■".-.'..■.:  .rii  "..,;  '.  rcit-:;:  '.■iit:  is.  in  tiiv  L-xperience.  alone 

W.:'.  :.-•,-  '. .::  :«■  ,  r  ti.rce  yt-ars  I  have  lieen  at  con- 
>  :-,-..  ',,  :r  ,'. '.-,  :  ■  ,i#.  -  rtain  '.l.-^  exieut  cl"  its  distribulion  iu 
■,■-  ■..-:::,-,  ..  .  L.iw  ■  t.-c:i  al'^L'  to  s.uijfy  myseif  that  it  is 
i-:'..  _■  ■..vr-'.'.v  :.-:■.  r?^.i  ar.d  aV.inian.  On  our  moor  lauds 
i;  \»  r.!:  ,;■.;■!,.:  ::  ;.:  \Vi  Key',  rtiuarks,  to  have  been  eveu 
i:.  :-.■  ■..■.■."..erv  ;i5  in  ;.:#  Iim^  ihun  now,  which  is  uot  to  be 
w.  :  >  vv  1  .;:.  ;:;  \it  w  ^i  :;,e  extent  to  wlucli  llitSe  wilds  have 
UvU  li:::  i  \y  -;:.i;:i.u'v  ic  the  iuttrvaL 

T;:v'  ;■  '.'.owuu  '--i'-  v'i"  ioca'.ities,  from  which  I  have  recently 
,lS:'i  ■,;:.\>s  i.ii.irwi-L-  ;;.i;ed_^  critic, dly  examined  miniy  ex- 
;»iiii'',c,<.  «;ll  jcrvt'  to.-i.ow  how  widely  it  is  dispersed : — liave- 
l,iw  Moss,  tu-ar  r..dcruo,  in  pools.  AiTil  1SS9  and  May  1894, 
ou'.yspocii'solist'rvi-d;  Loc^mlee.in  ditch.  ilaylSSS, only  species 
p;fs<Mit ;  riif  ISiifh.  near  Kosjiyu.  in  weedy  pond,  along  with 
the  two  pa'vious  specie^,  L'Sth  March,  adults  common,  and 
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many  of  last  year's  larvae — some  spawn  deposited  as  early  as 
4th  April  by  a  female  placed  in  my  aquarium ;  pond  on  top 
of  the  Braid  Hills,  adult  male,  26th  May — all  three  species 
present  (Mr  H.  Miller,  jun.) — in  the  same  pond  and  in  a 
small  marsh  recently  drained,  in  the  hollow  on  the  Morton- 
hall  side  of  the  hills,  I  have  seen  it  in  former  years ;  near 
Davidson's  Mains,  in  marl  pit,  22nd  March,  only  species 
seen ;  Corstorphine  Hill,  a  male — with  tail  filament  and  webs 
of  hind  feet  only  partially  developed — under  a  stone  in  dry 
quarry,  6th  April ;  Dalmeny  Park,  in  old  quarry,  April  and 
May  1893  and  1894,  common,  and  only  species  obtained 
(Messrs  Bruce  and  Charles  Campbell);  Drumshoreland,  in 
curling-pond,  30th  March,  common,  along  with  the  other  two 
species ;  Polkemmet  Moor,  near  Bathgate,  in  peat-holes.  May 
1888,  only  species  present;  Spittalhaugh,  near  West  Linton, 
in  red  sandstone  quarry,  31st  March,  only  species  observed 
(D.  G.  Laidlaw) ;  Stobo,  Peeblesshire,  in  skating-pond,  April, 
only  species  obtained  (John  Thomson) ;  Broughton,  an  adult 
male,  27th  April ;  Tweedsmuir,  four  adult  females,  2nd  June ; 
and  Eingsmeadows  Boad,  near  Peebles,  at  foot  of  wall,  20th 
April,  numerous  immature  examples,  mostly  quite  young,  and 
evidently  just  emerged  from  tadpole  state  (B.  S.  Anderson) ; 
near  Longniddry,  in  limestone  quarry,  6th  April,  common, 
and  only  species  present  (W.  Saunders) ;  Do.,  13th  June, 
adults  still  numerous  and  breeding ;  Broomhall,  near  Dun- 
fermline, 14th  May,  two  adult  males  in  pond,  and  several 
immature  examples  under  stones  (W.  Lumley);  near  Kil- 
conquhar,  in  moist  spot  under  rushes,  August  1893 ;  Boar- 
hills  Curling-Pond,  near  St  Andrews,  16th  April,  common, 
and  only  species  seen,  some  still  in  larval  state  (W.  Berwick) ; 
Do.,  5th  June,  a  number  of  adults  (J.  R  W.  Cook) ;  Tayfield, 
near  Newport,  an  adult  male,  14th  May  (W.  Berry) ;  Brank- 
ston  Grange,  by  Alloa,  23rd  April,  only  species  obtained  (J. 
J.  Dalgleish) ;  near  top  of  hill  behind  Callander,  one  under 
stone,  April  1892  ;  Callander,  in  pond  at  Hydropathic  and  in 
ditch  on  moor  to  the  south,  9th  and  14th  May ;  near  Quarter 
House,  Stirlingshire,  30th  April,  many  (J.  A.  Harvie-Brown); 
deep  pool  (old  sand-hole)  on  Luffness  Links,  1st  June, 
two  unusually  large  larvae.      I  have  also  seen  it  in  former 
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ymre  in  a  number  of  other  localities — Penicuik,  MadMehiU, 
Glndflmtiir,  etc 

bj  March,  if  the  weather  be  genial,  the  Phlomted  Newtv 

tike  ita  mD^neni,  will  be  fonud  to  have  reappeared  in  inaii^ 

|<«f  the  shallow  poods,  etagnant  pools,  and  ditches  which  it 

T  fttqnents  dtuiog  the  breedir^-seasoo,  but  tbo  time  of  thoii 

Mamnca  (and    diuppearaucc)   depends    ^rreAtly   im    tlie 

BattDe  of  the  Moaon.  anl  the  character  of  ti>e  hikbitat     Fur 

instanea.  in  «  &rf  spring  I  have  looked  for  them  in  vain 

in  certain  localHiea  till  a  oopiotn  fall  of  rain.  toward.i  tli« 

«od  of  May.  tiUod  the  ditehw.  in  which  they  breed.     Tin 

nuptial  dmaa  of  the  males  soon  attains  its  maximum  develop- 

■Knt^  and  by  April  many  of  the  females  will  have  begun  to 

Cdapant  tbeir  spawn.      Adult  males   in   spriu;;   are  easily 

nougntsed.  and  after  a  liltle  practice  the  fumnlea  also  can 

be  Mpaniled  fnin  M.  r«//;nm  at  n  (glance — tbo  colour  of  tiia 

belly,  wlitch  seldom  has  the  deep  yellow  or  orange  tint  seen 

in  the  other  species,  and  is  less  spotted,  [  generally  find  to 

be  a  safe  and  rendy  goide.' 

Except  ii>  ponds  fed  bv  springiB.  T  have  seldom  observed 
them  in  the  wiiter  after  'S\.\y  or  .lone,  their  other  hubitate 
(often  mere  ditches)  l>eini;,  by  that  time,  either  wholly  dry 
or  irreatly  reduct?'!  in  area.  When  this  takos  place  they  may 
W  fLuind  under  stones  about  the  spot,  or  conveniently  near; 
but  a  fresh  f;ill  of  rain,  by  rolillinj;  the  ditches,  and  raistnj,' 
the  level  of  the  pouils.  is  ofieu  the  means  of  causing  them 
to  nM|>i>ear  in  the  watcT.  Many  of  the  larviK  remain  over 
the  "iuter  in  that  st;ile,  and  in  spnug  are  to  be  seen  in  the 
watfr  sininllaneously  with  the  adults  assembled  for  another 
hret'ilin^^j-season.  Their  leuyth  is  then  about  3-")  to  40  miUi- 
niftres.  Mr  U.  IS.  Anderson,  road  sur\'eyor,  Peebles,  tells  me 
that  his  workmen  turn  np  newts  in  iiundreds  when  clearing 
away  the  i;ra«s  at  loot  of  walls  on  roadsides;  and  that  in 
iV'tolvr  and  early  in  November  they  are  found  in  jireat 
nunibt'i-3  aniont;  road  metal — especially  such  as  hiis  been 
'  An  ei.flUiit  iies.Tiptioii  of  tlie  Palmated  New!  will  be  foiiml  in  Fatio'i 
FituDe  -its  Vfrtt'bn^  de  la  8uis«e,  vol.  iii.,  ichere  lliera  is  also  b  very  fatr 
.•oKum'-l  illiiMrati.m.  l-otdiga  Molclie  der  KartWrnberfiiacben  Fauna,  ISii", 
ill  nlii.'h  •■nlirp'.l  fiRiire*  nf  the  characterislii'  [nrln  of  Ihis  »iid  the  precmiing 
»]*i-ii-;  iTf  j;ivi-ii.  may  aUo  In-  coiisullpil  with  aJvaiilage. 
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lying  for  a  few  years  in  heaps — when  the  men  are  lifting 
it  for  spreading  on  the  roads.  A  dozen  sent  me  from  the 
roadsides  in  April  were  all  young  examples  of  the  present 
species,  measuring  from  36  to  57  millimetres  in  length. 
The  smaller  ones  had  evidently  just  left  the  water.  Oc- 
casionally, however,  a  few  of  the  larvae  appear  to  remain  in 
the  branchiate  state  long  after  the  usual  terra.  As  already 
mentioned,  two  such  were  found  in  a  deep  pool  on  Luffness 
Links  on  Ist  June  1894.  "  It  is  a  pity,"  writes  Mr  Boulenger, 
to  whom  one  of  them  was  sent  for  determination,  "  that  you 
did  not  keep  it  alive,  as  it  might  have  grown  still  and  ripened 
its  sexual  organs  whilst  retaining  its  gills,  thus  reproducing 
the  condition  of  the  Axolotl,  as  is  known  to  happen  in  Jf. 
cristata,  M,  alpestris,  and  M.  vulgaris.**  The  length  of  this 
specimen  was  52  mm. 

During  March,  April,  and  May  of  the  present  year,  when 
large  numbers  were  passing  through  my  hands,  I  took  the 
measurements  of  fifty  males  and  fifty  females,  all  supposed 
to  be  adult.  Their  total  lengths  in  millimetres  were  as 
under : — 


Males. 

Frmalks. 

A 

* 

1  measured  83  : 

mm.^ 

1  measured  88  i 

mm. 

1 

82 

1 

86 

>i 

2 

81 

1 

85 

t» 

2 

80 

4 

84 

>♦ 

4 

78 

6 

83 

ft 

6 

77 

5 

82 

»f 

7 

76 

0 

81 

>• 

4 

76 

8 

80 

>r 

6 

74 

2 

79 

ft 

4 

78 

3 

78 

ft 

6 

72 

1 

77 

t$ 

2 

71 

2 

76 

tf 

1 

69 

3 

75 

If 

1 

68 

2 

74 

If 

3 

78 

If 

1 

72 

ft 

1 

71 

If 

Average, 

76-2 

Average, 

79-7 

f> 

These  measurements  include,  in  the  case  of  the  males,  the 
caudal  filament,  which,  on  the  average,  would  not  be  more 

^  79  mm.  ezclnding  caudal  filament. 
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Hot/al  Fkyneal  Sonrty. 

ihna  abcmt  3  min. — 6  mm. 

u  tbe 

longest  I   hare  made  a 

note  of. 

The  leogtli  to  the  aoal  eminvnca  i 

[cloaca)  was  not  taken  iu 

vmj  instance,  bat,  as  for 

as  Dotod,  Clio  rusults  WGta«^B 

fuUows:— 

wM 

M*i.n. 

FmALU.                      ^1 

'a  lUMtund  M  mm.' 

]  timiintl  ISnim.'         ^H 

*       ..        «    .. 

^H 

*       I.        af   „ 

^^1 

«         M          SS    „ 

^H 

4        ■>        3*   .. 

^H 

1        ..        SB   „ 

*^H 

1        ..        »  .. 

35  „          ^H 

Atmg«.    3SS.. 

ATonK",     Sg-8  „               ^^1 

In  Mr  BouleoBor'a  papei 

■  "On 

the  Siai  of   the  Briti^^ 

Nawts"  (^.w/aywr  for  1894, 

p.  l+5j 

1,  the  lariat  dimeusioni 

(ivca  are — 

M>b  rHm  a«n«*>,— tnlftl  hnclli  S(  : 

mm.,  to  daacn  37  mm.           _^M 

F«n^«  Tnm  Carnw*ll.      ,. 

8S 

■■    m 

J[y  lurgi'sl  siieciiiiens  are — 

M.,1,.  from  LoiiRni.lilry.— totiil  l<Tij:tli  !^^  mm,,  to  cloa™  3^  mm. 

Mr  llouletiycr  Iiii3  seen  tliis  feii);Ue,  and  coiifirrneii  my 
nii';i<iiveiiieiits.  It  is  tiierefuie  tlie  htr^est  .1/.  pa/i/nilii  yet 
l)lneeLi  ml  i-eionl,  ami  has  been  preseiued  to  tlie  British 
Museum. 

The  weij;ht  of  the  female  just  meiitinneil  was  j-45  yramtties. 
Oiiier  '.vi'ii;ht3.  most  of  whicii  liave  heen  liiiiiily  supplied  tu 
me  hy  Mr  l-I^i-le  flaike,  are  as  fullows :— 

M.iIp,  S-i:-  ptniiiiTu-.  Fciiiale,  233  graniTnes. 


A  female  taken  early  in  the  season,  before  it  had  com- 
mencod  to  spawn,  contained  2'.'2  ripe  ova;  another  contained 

4;;:. 
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XXXIV.  A  List  of  Spiders  (Araneidea)  collected  in  the  Neigh- 
bourhood  of  Edinburgh.  By  George  H.  Carpenter,  B.Sc, 
and  William  Evans,  F.RS.K    [Plate  XII.] 

(Read  19tb  April  1893;  revised  for  publication  to  20tli  Judo  1894.) 

[Introductory  Note  by  W.  Evans. — The  idea  of  collecting 
material  for  a  list  of  the  Spiders  of  the  Edinburgh  dis- 
trict first  occurred  to  me  in  the  summer  of  1888.  While 
pursuing  other  branches  of  natural  history,  my  attention 
had  often  been  arrested  by  the  great  variety  and  interest- 
ing ways  of  these  much-despised  creatures;  and  in  due 
time  there  Q{une  the  desire  to  know  their  names,  and 
something  more  of  their  habits  and  economy.  Books  and 
other  sources  of  information  were  thereupon  consulted,  and 
through  them  the  fact  was  soon  revealed  that  the  Spider-fauna 
of  the  country  around  Edinburgh  had  practically  never  been 
investigated — the  Eev.  0.  Pickard  Cambridge's  four  or  five 
days'  visit  in  1861  being  apparently  all  that  had  been  done  in 
this  direction.  Indeed,  as  a  field  for  arachnological  research, 
the  greater  part  of  Scotland  was,  and  still  is,  almost  virgin  soil. 

Here,  then,  was  opportunity  for  useful  observations  which 
might  very  well  be  carried  on  simultaneously  with  other 
field-work  without  much  additional  labour.  Accordingly, 
during  the  summer  of  1888,  as  already  indicated,  I  began 
collecting  Spiders,  and  have  continued  doing  so  at  intervals 
ever  since.  The  naming  of  them,  however,  was  a  much 
more  serious  matter;  and,  after  mastering  some  thirty  or 
forty  of  the  more  conspicuous  species,  it  became  plain  that 
the  determination  of  any  considerable  part  of  the  others 
would  require  much  more  time  and  study  than  I  was  able 
to  give  to  the  subject.  The  aid — and  a  large  amount  of  that, 
too— of  some  one  well  versed  in  this  particular  branch  of 
zoology  was  indispensable  if  further  progress  was  to  be 
made ;  and  it  was,  therefore,  a  source  of  much  satisfaction 
to  me  to  learn  that  Mr  G.  H.  Carpenter,  of  the  Science  and 
Art  Museum,  Dublin,  was  willing  to  go  over  my  specimens, 
and  name  them  for  me.  I  cannot  sufGiciently  express  my 
indebtedness  to  Mr  Carpenter  for  the  great  trouble  he  has 
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taken  io  so  thoronglily  exatuinisg  And  reitorting  on  the 
lar^  nmmbPT  of  Bjwcimeus  from  time  to  time  sent  to  him, 
uhI  fat  the  knowliMige  of  Anchnids  I  have  tlius  g»iDetl  at 
his  bandA.  Anottwr  page  in  Nuore's  book  h«6  been  uosealed 
(ot  me,  and  troadUnd,  meadow,  moor,  and  moautain  thereb/ 
uire»t«d  with  a  new  iotereat. 

In  the  work  ot  ooUecting  specimena  for  the  preseut  list, 
I  have  to  aeknowledge,  outside  my  own  famOy,  only  the 
•Mialanoe  of  Measn  Bruce  and  Charles  Campbell,  who  hava 
Uadljr  praonred  for  me  a  few  tubefols  from  Ualmeiiy  Park.] 

The  ooUectioo  of  Spiders  apoa  which  the  following  list 
b  almoat  cntiiely  founded,  has  be«n  made  mainly  within  a 
tadlos  of  ten  miles  of  the  city,  but  it  must  not  be  supposed 
that  the  varbua  aections  of  this  area  have  received  equal 
atteotioo.  Naturally,  th«  localities  most  thoroughly  exaiulued 
have  been  those  nearest  at  hand ;  aud,  as  a  matter  of  fact, 
the  bulk  of  the  oollectJug  has  been  done  within  a  radius  of 
■ix  or  seTen  miles.  Beyoad  the  tea  mile  radius,  practically 
only  two  localities  have  been  examined,  namely,  Aberlady, 
some  Ibiir  or  tivii  miles  farther  east  on  the  Haddington sliire 
coast,  and  the  neiijbbourhood  of  Leven  on  the  opposite  coast 
of  Fife.  The  results  of  a  few  lioui-s'  collecting  on  tbe  Isle  of 
May,  at  the  mouth  of  the  Firth  of  Forth,  and  at  liridt;e 
of  Allan  near  Stiilinj;,  have  also  been  incoriKirated,  though 
both  places  are  a  good  deal  farther  off  than  any  of  the 
others  mentioned  in  the  paper. 

looking  to  the  character  of  the  district,  regarded  in  the 
restricted  sense  above  indicated,  aud  the  length  of  time  it 
has  been  under  cultivation,  a  rich  Spider-fauna  was  perhaps 
scarcely  to  be  expected.  ditrU  pnribii.%  Spiders,  like  tlie 
majority  of  oilier  orders  of  creatui-es,  abound  moat  in  districts 
least  altered  by  the  nneucy  of  man.  But,  perhaps,  of  not  less 
importance  tlian  the  absence  of  the  implements  of  agriculture 
and  of  otiier  industries,  are  warmth  and  suushine,  in  respect 
of  which  Fdinburgh,  with  its  prevalence  of  cold  east  winds 
during  spring  and  early  summer,  and  frecjueut  sunless 
days,  does  not  compare  well  eveu  with  much  of  the  rest  of 
Scotland,  to  say  nothing  of  the  bulk  of  EnglamL 
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Although  the  country  around  Edinburgh  has  long  been  so 
largely  under  tillage  and  pasture,  we  have  still  left  to  us — 
not  in  the  bleak  uplands  alone,  but  even  in  the  warmer 
districts  near  the  sea,  and  well  sheltered  by  plantations — a 
few  bits  of  unreclaimed  land,  where  golden  furze  or  purple 
heather  flourish  with  all  the  luxuriance  we  are  accustomed 
to  associate  with  less  ''  improved "  areas.  Then,  dells  with 
wooded  banks  and  open  sunny  spaces  are  almost  a  feature 
in  the  district ;  and  we  have,  of  course,  the  lovely  gardens 
and  pleasure-grounds  attached  to  the  mansions  of  the 
nobility.  Marshy  spots,  and  rush-  and  reed-fringed  lochs — 
though  far  less  numerous  than  formerly  —  are  scattered 
around,  and  coast  sandhills  are  not  wanting.  Nor  must  we 
forget  the  Pentlands,  rising  as  they  do  to  a  height  of  close 
on  2000  feet  above  sea-level,  and  the  other  hills  in  the 
vicinity.  The  fact  that  here  the  mountains  abut  upon  the 
east-coast  plain  would  lead  us  to  expect  a  mingling  of 
the  older  alpine  fauna  with  some  of  the  newer  immigrants 
which  characterise  eastern  and  south-eastern  Britain. 

It  will  thus  be  seen  that,  in  spite  of  plough  and  east 
wind,  a  large  proportion  of  the  Spiders  inhabiting  Scotland 
may  be  expected  to  occur  in  the  Edinburgh  district,  more 
especially  when  regarded  in  the  larger  sense  in  which  the 
term  is  now  generally  employed,  namely,  as  the  area  falling 
within  a  radius  of  twenty  to  thirty  miles  of  the  city.  But 
while  we  believe  the  district  will,  in  the  matter  of  species, 
hold  its  own  with  most  other  Scottish  areas  of  like  extent, 
there  can  be  little  doubt  that,  as  regards  individuals,  it  will 
not  take  a  very  high  place.  Experience  gained  in  Strathspey 
and  some  other  parts  of  the  Highlands  seems  to  render  this 
view  highly  probable. 

Of  previous  research  in  the  district  we  know  of  none  save 
what  the  Bev.  O.  Pickard- Cambridge  was  able  to  accomplish 
in  the  course  of  a  few  days'  visit  to  Edinburgh  in  June  1861. 
His  observations,  made  almost  entirely  during  three  excur- 
sions to  Arthur's  Seat,  and  one  to  the  Pentlands  above 
Carrie,  will  be  found  in  an  interesting  paper  entitled ''  Sketch 
of  an  Arachnological  Tour  in  Scotland  in  1861;  with  a 
List  of  Scotch  Spiders,"  which  was  communicated  to  T}u 
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TiiAi  >^^-t--;IiiiJ  possesses  many  species  not  yet  recorded 
fr::::  :.i.:;h  v\  tLe  I'.ir.'.^.  is  well  illustrated  by  the  fact  that 
>L:r  •.  rxivW.  it'A'rti  i.jve  aiideJ  no  less  than  twenty-seven  to 
t:.e  >  i.':::sh  1:?;.  na::-.e:y — I'^Ufrd  ■y.-tn,'c-rul./,i.ThoT.,  Clubiona 
.t,,:.-.;,-,  L  K..  A.-r  !  ..-.iHr:.*:.iw\'  ,1'.!.'.  D-.<ty>\a  arcnitola,  Cb., 
.4  ...:.-.\.  ..-V-...  Wli.Hii-.M  tU-j'^fis  ,li].).  H.  nam  {\M). 
(-,..■.,■.-.,1  .■...'■  :.'i  Wid.'.  7'..rr?.ii::!viji  eijcriii,  Sim..  Timtiais 
:■...:'■  -i.:::  C'.^-  .  T.  i^-.-c-lu^  y'h: .  T.  r.prohti^  (Cb-),  T. 
r: -_..,.'■ -..  C:->.  -I/..-.  ■-<■;.]  uim-.f:ti;u  ;Cl>.\  Sintiila  d\luUt 
^l";>.  .'-'■.-■.■-■■. '.■■■i  -.-^'^.Cb-  Tii-h'jrn^vs  di-jitatu^  (Cb.}, 
.I'-'  ■.■->  .-.K-v-..-.--  \Ve^:r\  Tr-.-x-.Khrus  huTiialis  (BL), 
/.,•[■■",. -.--i  V  ,i.-i  _;-.i-(.-V,"Lm  I.B1.}.  Cii-/'halocoiiJ  curtus,  Sim., 
iV-».^:...T.r,-i.>  i.>:>ii..'!  Cb-%  r.i/XHi-.-fcM  mHU  {Ch.).  CaUdonui 
fr.T.f-'.  Cb,  /'-.■^i'-:'.<v!t  m-'iK-r^nx'i  (Wid.). -Vfl.st>  suiuhrallii 
iWestr"-.  and  0'~!-'--J  si  in-^fj:,  Cb.  Of  Porrhommo  otfria, 
Tvv''..'-rts:i,i  ■iiriUi:i-s.  Cu-t'hak-ci'le.s:  curtus,  and  Pltrj^'ocnrrus 
ti.i'iHi-  it  has  further  to  be  remarked  that  the  records  are 
the  tirst  for  ISritain.  l>iU  it  is  to  DUlyna  arrnieola,  Tmtticns 
i\\r}'^nUr\.iix>ni\jlidiuin  Hiornm.aud  CaltdQuia  epansii  that  we 
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would  specially  direct  attention,  these  being  new  to  scienca 
The  first  is  described  by  Mr  Cambridge  in  an  Appendix  to 
the  present  paper,  the  second  in  the  current  volume  (xv.)  of 
Proceedings  Dors.  Nat.  Hist,  and  Antiq.  Field  Club,  and  the 
other  two  in  the  Anvuls  of  Scot.  Nat.  Hist,  for  January  last 

Taking  Mr  Cambridge's  Scottish  list  {Entomologist  for 
1877)  as  a  basis/  and  adding  the  additional  records  contained 
in  his  •*  Spiders  of  Dorset,"  and  in  Mr  H.  C.  Young's  com- 
munications to  the  Proceedings  of  the  Olasgow  Natural 
History  Society  (vols.  iii.  and  iv.),  also  those  contained  in 
the  present  paper,  and  one  or  two  others,  we  find  that  the 
number  of  species  known  to  inhabit  the  northern  kingdom 
is  slightly  over  250 — equal  to  about  48  per  cent,  of  the 
530  or  thereby  on  the  British  list  at  the  present  time.  We 
may  be  sure  this  is  nothing  like  the  total  spider  fauna  of 
North  Britain,  but  how  far  it  falls  short  of  that  total  it  is,  of 
course,  impossible  to  say.  Some  light,  however,  may  perhaps 
be  thrown  on  the  point  by  a  statement  of  the  proportions 
which  Scottish  lists  bear  to  the  British  ones  in  other  branches 
of  invertebrate  zoology.  The  three  terrestrial  groups  of 
invertebrata  which  have  attracted  most  attention  in  Scotland 
are  Lepidoptera,  Coleoptera,  and  land  MoUusca.  Unfortu- 
nately no  general  list  of  Scottish  Micro-lepidoptera  has  yet 
been  published,  and  local  lists  are  few  and  mostly  very 
incomplete:  the  figures  we  cite  apply,  therefore,  to  the 
*'  Macros "  only.  It  is  worthy  of  note,  however,  that  the 
late  Sir  Thomas  Moncreiffe,  who  collected  Micros  with  as 
much  zeal  as  Macros,  records  309  of  the  former  against  294 
of  the  latter  for  the  locality  he  specially  worked,  namely, 
Moncreiffe,  near  Perth ;  and  he  expressed  the  opinion  that 
many  micros  still  remain  to  be  added  to  the  list  (Scot.  Nat., 
vols.  iv.  and  v.). 

According  to  South's  "  Synonymic  List "  (1884)  the  number 
of  British  Macro-lepidoptera  is  817,  of  which  494,  or  fully 
60  per  cent,  are  entered  in  Dr  Buchanan  White's  "Lepi- 
doptera of  Scotland"  {Scot.  Nat.,  vols.  i.-v.).  The  number 
of    beetles   described    in    Fowler's  recent  work    ("  British 

^  Species  entered  therein  solely  on  the  strength  of  Northumberland  habitats 
are  excluded  for  the  purposes  of  the  present  inquiry. 
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Colooptera")  is  3287,  of  which  nbout  18-10,  or  56  per  cent, 
are  enumerated  in  Hr  Sliarp'a  Scotttah  list  (Sail.  A'nt^  i.-n.), 
including  the  ailditious  by  Messrs  Leiinoii  and  Dou):Ua 
recently  published  in  the  AnnaU  of  Sottiah  A'alurtU 
UistoTy.  Of  the  12y  Land  and  Fresh-water  MoUuaca 
givoD  in  the  Concholc^ical  Society's  latest  tist.  105.  ot 
61  per  cent,  are  known  to  occor  in  Scotland  (Koebnck't 
*'  Census,"  etc.). 

From  the  above  it  appears  that  a  much  larger  proportion 
of  I^pidoptera  and  Coleoptom  fail  to  reach  Scottish  territory 
than  is  the  case  with  the  terrestrial  niollusca.  Now,  in  the 
matter  of  distribution,  the  spiders,  we  take  it,  are  more  likely 
to  be  in  af^reement  with  the  insects  than  with  the  molluscs. 
On  this  basis  we  may  venture  to  predict  that  the  number  of 
Scottish  Araneidea  is  not  less  than  froci  320  to  34'),  that  is, 
from  (iU  to  05  per  cent,  of  the  British  species ;  and  seeing 
60  per  cent,  or  thereby  of  the  known  Scottish  Macro- 
lepidoptera  have  been  taken  in  tJie  vicinity  of  Edinburgh, 
there  can  be  little  doubt  that  when  the  district  has  been 
equally  well  worked  for  spiders  the  list  will  rise  to  con- 
siderably over  200  species. 

The  only  Pcotlish  districts  for  which  anything  like 
adequate  lists  of  spiiiers  have  been  hitherto  published  are 
the  north-east  corner  of  Berwickshire,  in  which  Dr  Hardy 
of  Oldcambua  has  laboured ; '  and  "  iJee,"  which  has  been 
inve.'itijjatcd  by  Professor  Trail  of  Aberdeen,^  The  number 
of  sjiucics  (after  allowing  for  some  alij^lit  adjustments) 
recorded  for  Iterwickshirc  is  116,  and  for  "iJee"  115,  as 
a;^'aiust  the  175  now  recorded  for  KiJinburyh. 

■  List  <if  Araiitidoi,  in.i  I'halangidpa  mlkulcii  ...  in  Brrwu-k^hi™ 
■rd  K.irtliiinil.tTland  by  Mr  James  Hanly.  Rev.  0.  V.  Csnibndge,  Proc. 
Burw.  N.it.  HiHl.  fliiH,  vii.,  307. 

=  Li«t  of  Araneidff  ISi.iiiers)  of  Dee.  Trof.  J.  W.  H.  Tnil,  Trsns.  Nil. 
Hist,  6jc.  Aberd.  (1878),  p.  iS. 
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The  following  analysis  of  the  British,  Scotch,  and  three 
local  lists  may  perhaps  not  be  devoid  of  interest : — 


f^unflf. 

Great 

firiuinand 

Ireland. 

ScoUaad. 

EdiBbarfh. 

Bertvick- 
•hire. 

Dee. 

Tkeraphosidct, . 
'  DyaderidoBf 
Drassida, 
Agelenidca, 
Eresida, . 
Dictynidce, 
Seytodidm, 
PhoUida, 
Theridiida,     . 
Ulobarideg, 
Epeirida, 
Thomitidet^ 
Oiyo]ndtBf 
LycosidcB, 
JUidiE,   . 

8 

7 
56 
22 

1 
15 

1 

1 
278 

2 
82 
48 

1 
85 
85 

0 

4 

28 

10 

0 

5 

0 

0 

187 

0 

10 

16 

0 

25 

10 

0 
4 

19 
7 
0 
5 
0 
0 
108 
0 
9 
7 
0 

12 
4 

0 

8 

15 

4 

0 
2 
0 
0 
67 
0 
9 
7 
0 
6 
8 

0 

8 

12 

4 

0 
2 
0 
0 

53 
0 

13 
7 
0 

17 
4 

Totals,    . 

582 

254 

176 

116 

115 

The  Theridiidce  (the  *'  Micros  "  among  Spiders)  are,  it  will 
be  noticed,  by  far  the  most  numerous  family  in  all  the  areas, 
being  relatively  highest,  however,  in  the  Edinburgh  list, 
where  they  represent  nearly  62  per  cent  of  the  total  species 
recorded  for  the  district,  as  against  54  per  cent  in  the 
Scottish  column,  and  52  in  the  British*  In  Dorsetshire 
(the  only  county  in  these  Islands  which  has  been  at  all 
exhaustively  worked)  the  proportion,  according  to  the 
analysis  at  the  end  of  the  **  Spiders  of  Dorset,"  is  still  less, 
namely,  50  per  cent  This  would  seem  to  favour  the  view 
expressed  by  Mr  Cambridge  nearly  twenty  years  ago  (Proe. 
Benv.  Nat.  Clvb,  vii.,  307),  to  the  effect  that  in  all  probability 
these  minute  species  proportionally  increase  in  numbers  as 
we  advance  northwards.  The  difference,  however,  is  probably 
not  so  marked  as  was  then  supposed.  While  we  may  look 
to  the  Theridiids  for  most  of  the  future  additions  to  our  list, 
several  other  groups,  especially  the  Drassids  and  the  Lycosids, 
are  sure  to  yield  a  number  of  interesting  desiderata. 

The  absence  from  the  present  list  of  certain  common 
species  known  to  range  from  the  South  of  England  to  the 
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Koctk  of  Seetknd  wiD  donbtlcH  strike  those  of  c 
vbo  h«n  gma  koj  Attention  to  the  groap.  Epein 
CL,  aad  JR.  fmaJratit,  CL,  for  inM&Dc«,  are  absent,  but  the 
fact  TTur*^  «^  b«  UOiboted  to  mere  want  of  observation, 
tK  wv  eoold  scaicelT  bare  failed  to  detect  such  large  and 
!  had  tbey  been  present  in  any  numbers. 
tW  nam  dirtaat  parts  of  the  district  have  been 
t,  both  qnctBfl  will  probably  be  met  with,'  since 
Ih^f  an  koo**  to  oeeur  ia  adjoining  areas ;  but  in  the  more 
i  of  Ediabargh    their  existence  is 


I  u  to  remark  that  in  attempting  to  give  the 
L,  rare,  and  bo  on — of  each  species,  we 
r  own  experience,  which  of  course  ia 
fiaUe  to  bs  ■caBBad  by  farther  inrestigation.  The  extent 
iC  ««r  diti — based  an  something  like  foar  thousand  speci- 
■HBS  (iha  ODotants  of  oT^er  two  hundred  tubes,  representing 
the  ca|itei«s  of  nearly  as  many  days,  made  iii  all  sorts  of 
localities) — tndoees  a»,  howerer,  to  bcUere  that  moat  of  tbeae 
statement?  will  he  found  to  he  fairly  accurate,  and  renders  it 
iaL.-hl_v  iuiiTviliable  tlini  any  species  really  common  has  been 
over!,  -ikeil. 

In  tiie  ni.ii.'rity  of  cases  we  have  thought  it  desirable  to  give 
a  liit  of  the  1  valitii^s  in  which  we  have  taken  the  species, 
howi.'vi?r  common,  aiidin^:  ,^nd  this  is  tlie  essential  part)  the 
month,  st'x,  and  conili[ii.>ii  of  the  specimens — whether  adult, 
iiiinuiiurc.  or  very  youn;: — in  the  hope  of  tlirowing  some 
li^ht  oil  iheir  liJ'e-histories,  a  bmnch  of  the  suliject  which  h^ 
not  yet  reoeiveii  the  attention  it  deserves.  Tlie  yearly  cvcle 
of  a  numWr  of  ^j^ecies,  that  is  whether  they  are  single  or 
double-brooded,  etc.,  can  thus  be  made  out  with  tolerable 
corlninty. 

In  the  matter  of  arranf;enient  of  the  species  we  follow  in 
the  main  that  pven  l>y  Canibrid;,'e  at  the  end  of  the  "  Spiders 
of  Porsot,"  but  the  Thi'ndiulir  are  prouped  under  tlie  genera 
given  in  l^imon's  '"Aniohnidea  de  France."     The  name  under 

'  Siiu-*  thp  »Kn-e  wis  wriitpn  we  have  (May  1504)  oliUineJ  tbe»e  two 
Si,vu-s  ;  :iK..  ini  (r,  h.im.iU  ,l1. )    Cliira.vnlhium.  tanulcx  jFiLr  ),  aaJ  t  lew 
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which  a  spider  is  described,  in  Blackwall's  "  History "  or  ia 
Cambridge's  "  Spiders  of  Dorset/'  is  given  where  it  differs 
from  that  employed  by  us. 

All  doubtful  specimens  have  been  submitted  to  Mr  Cam- 
bridge, whose  invaluable  aid,  at  all  times  so  willingly 
rendered,  we  would  here  gratefully  acknowledge.  The 
identification  of  most  of  the  species  now  recorded  for  the 
first  time  as  Scottish,  has  been  verified  by  him. 

Besides  true  spiders  (Araneidea),  the  collection  contains  a 
considerable  number  of  specimens  belonging  to  other  orders 
of  Arachnida,  namely,  "Harvestmen"  {Phalangidea)  and 
"  Pseudo-Scorpions "  {Chernetidea) :  these  we  propose  to 
enumerate  in  a  subsequent  paper. 


SYSTEMATIC  LIST  OF  SPECIES. 
Oixler  ARAN  EI  DE  A. 
Family  DTSDERIDJS. 

Dysdera  cambridgii,  Thor. 

Dysdera  erytkrina,  Blackwall's  Spid.  Great  Brit,  and  Irel. 

Very  rare,  a  single  example  (an  adult  female)  captured 
under  a  stone  on  the  links  immediately  to  the  west  of 
Petty  cur,  on  the  Fife  coast,  29th  June  1889,  being  the 
only  one  as  yet  detected.^  As  females  of  D.  cambridgii, 
Thor.,  cannot  with  certainty  be  distinguished  from  those  of 
D.  crocata,  C.  Koch  (  =  -0.  rubicunda,  Bl.),  we  have  been 
led  to  refer  this  specimen  to  the  former  species  mainly  upon 
general  grounds,  such  as  its  greater  abundance  and  more 
northerly  distribution  in  England.  The  Rev.  0.  P.  Cambridge 
has  seen  the  specimen,  and  also  thinks  it  most  likely  belongs 
to  this  species.  This  record  is  the  first  for  Scotland.  In 
England  it  has  been  found  at  various  localities  from  Corn- 
wall to  Lincolnshire. 

^  Since  the  above  was  sent  to  press,  Mr  Eagle  Clarke  has  shown  as  another 
adalt  female,  which  was  found  on  the  south  side  of  the  Calton  Hill,  Edin- 
burgh, in  the  beginning  of  Mny  1894. 


HupKtes  kombergil  (Scop.). 

LociHj  mm  aMMaawn.  but  not  yet  detected  far  inland. 
VkSs  A*  m^aAj  pvoiwU;  breed  aboat  the  beginning  (if 
•■■■«.  otben  ^Jfau  not  to  rtach  maturity  till  much  kt&r 

:    Do.,    Much,    trrrrd    tf, 

%  inmatara;  Artbar'i  Sr*t, 

;  MotDiagude,  Jntic,  «d.  j  ; 

t,  »■  W(-4i«D*a ;  M*  «f  Mij,  Asgut,  j  ud  two  ?  t. 


ETetyvkeie  cmuhmd  from  the  coast  to  the  most  inland 
I,  hidii^  in  oTTicw  of  rocks  and  walls,  among  loose 
)(!sa  fmiDCQil;  under  the  bark  of  old  trees; 
•  u  its  Bajxg  silken  cell :  females,  aa  is  so  frequently 
^B  csM  B  tUs  gHMif^  uuri)  ofteBef  met  with  than  males, 
•ad  probabljr  roach  longer  lived.  According  to  Blackwall, 
this  spidCT  la_Ts  its  e-^gs  in  May  or  June,  takes  two  years 
to  r^.-,.l;  !v.!:nr:"y,  and  hn*  t-^en  known  to  live  four  years. 
A-  w.  ::.  :  v,Tv  V  .:,j  :t:,;;v;.;u,i1s  ,hiriii-  winter,  it  wouM 
,<.■.:.■,  :  .,.■,   :..■    i  _■_-   .:■..  :;  ■:   h.f.ili  lor  sovornl  month?    after 


S,  u.iiv,  in..Mly  inii-i  ,    ;  s  ;.T.')llr 

:  Ur-:"  T.itiks,  Aii^-.,  f  sa.1.  .in.) 
:  M.-  of  .May,  Aiip.  :.j,d  .Sepi., 
..  tomo  a.l.  Is;  CraifimJllir  .m-l 
urs  imni. :  BlflL-kfoni  Hill,  tlir-i- 
.;  rri.t-j  pf  AiLin.  P.,:..  a  full- 


Oonops  pulcher,  Ter 


TIj 


lie    ■■]>uh-T   i,«    (vi,!ely  lint    r^illicr  sparingly  dis 
'UleJ.    The  iti^ijoiii  V  i-iuJMbly  y.m  in  ^nUi^  and  summer 
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but,  like  other  species  of  the  family,  adults,  especially  females, 
occur  at  other  seasons  of  the  year. 

Comiston,  Jan.,  $  ;  Braids,  under  whins,  Feb.,  four  98;  Hillend,  Feb., 
9  imoD. ;  Rosslyn,  March,  many  Vs;  near  Kirknewton,  March,  several  Sa 
and  9  8;  Arthur's  Seat,  March  and  April,  -a  few;  Dalmeny  Park,  March  and 
April,  three  9  s ;  Aberdoar  and  Inverkeithing,  April,  ad.  i  and  aeTeral  9  8 ; 
Longoiddry  Quarry,  June,  ad.  ^s  and  9  b  common,  and  a  number  imm.; 
Largo  Links,  Aug.,  two  9  8;  Blackford  Hill,  Dec,  one  S  and  aeveral  9  8 
hybernating  among  stones. 


Family  DRASSID& 

Micaria  pulicaria  (Sund.). 

Drassus  niUnsi-D,  mica4i8,  Bl.  Spid,  Great  Brit,  and  Irel. 

Frequent,  though  never  numerous,  on  banks  and  commons 
near  the  sea ;  less  common  inland ;  adults  during  spring  and 
summer.  Spiders  as  a  rule  avoid  the  company  of  ants,  which 
prey  upon  them ;  but  the  present  species  (doubtless  protected 
by  its  ant-like  form)  seems,  in  common  with  other  well- 
known  instances,  to  be  an  exception,  for  it  may  often  be  seen 
bustling  about  on  a  sunny  bank  in  the  midst  of  numbers  of 
these  busy  creatures. 

Salisbury  Crags,  in  silken  cells  under  stones,  March  and  April,  i  and 
three  98,  some  imm.;  Arthur's  Seat  aboTe  Duddingston,  March,  two  9  8; 
Pettycur,  March,  6  and  imm.  9  ;  Aberdour,  April,  three  is  (two  ad.)  and 
four  9  8  (two  ad.);  Braids,  April,  9;  Do.,  Aug.,  9  imm.;  Longniddry, 
June,  two  ad.  98;  Largo  Links,  Aug.,  S  imm.;  West  Wemyss  Station, 
Sept.,  two  9 8  (one  imm.);  Gobfurd  Links,  Sept.,  9  imm.;  Lufihess  Links, 
Oct.,  S  imm.  and  9  ;  Pentlands  above  Bonaly,  Oct.,  9  ;  otc. 

Prosthesima  nigrita  (Fabr.). 

Drasaus  pusUlwt^  Bl.  Spid.  Great  Brit,  and  Irel. 

Rare,  five  males  and  females  (all  more  or  less  immature) 
captured  on  Luffness  Links  on  5th  October  1893,  being  the 
only  examples  we  have  met  with  in  the  district ;  they  were 
hidden  among  drifted  sand  about  the  stems  of  Ammophila 
arenaria.  The  only  previous  record  for  Scotland  appears  to 
be  that  of  Mr  Cambridge,  who  detected  the  species  on 
Arthur's  Seat  in  June  1861. 


I 
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Dtuios  blackwallii,  Thor. 

iVaavi  wHcnu,  61.  S|<id.  CrsAt  Brit,  and  Inl. 

We  have  not  been  so  fortunate  as  to  meet  with  this  spider, 
bat  Mr  Cainbridice  captared  a  epecimeo  among  elooea  rm 
Arthnr'a  S«at  in  Juii6  1861.  Careful  search  about  outhouses 
and  old  buildin;^  arter  nightfall  would  probabl/  reveal  its 
pnsenoe  in  a  nuiitl>er  of  localities.  ^B 

Drauiu  troglodytes,  o.  L.  Kocb.  ^| 

iViunu  datalar,  Bl.  S\Ad.  Orckt  Btil.  imJ  Inl. 
Widely  distributed,  aud  fairly  common  under  stones,  etc., 
lyin^  on  sunny  banks  and  biUsides.  It  seems  to  be  more  of 
an  upland  sji^cies  than  the  next;  on  the  soutbern  slopes  of 
tbe  Pentlauds,  for  instance,  ve  find  it  the  more  frequent  of 
the  twa     Adult  during  the  summer  months. 

Ili<r*ia<r  Moor  mil  *i)uth  «>•!*  nr  Cnmolliy  (reniUndH),  Haivb,  i  mA  two 
V*  fmn.t  IVnjmr  Ltnkik  Uurh,  five  S»  tad  ana  9,  all  imm.;  Idtct- 
kvithJBg,  April,  f  Mvlrad.)  Bnid  HUla,  Aug.,  fbar  ?■;  LoffDcm  IJnla 
■»d  OonfcH,  S*pL  UhI  Oct.  •Isht  or  DiM  9>,  mottly  inm.;  BumniU  of 
WmI  Kipi.  r.'iiII«ifi-\  I'.-..  ,'  iTii.Fi  ■,  iViitlarul-  a'-ivc  KoKhiH.  O.-t., 
five  or  -n  ,■■  >  i.ii.l  ■,-  s  iiiiTD.  :  I^>;bi.inl.iini  and  road  south  of  DJiiishoy 
Hill,  .\>.v  ,  i;!iiuWt>  ..I  Ivtli  »>■:[«  iimu;iuite;  clc. 

Drassas  lapidosus  (Wakk.). 

/'ni'si.,-- ;,-;..  J., -i ;.  ;r,.,  111.  Si.i.i.  Gr^al  lltit.  and  Irol. 

(loiuTiilly  ilit^trilui It'll,  .ind  in  most  localities  a  jilentiful 
si'i'iii's  ;\i  al!  liiiK'i  of  the  year.  pAamples,  however,  with 
ihc  ri'iirodiictive  oiLi^tii*  fully  ileveloped,  iir.ictically  occur 
only  lowariU  ihc  cKu^o  of  spriii;^  and  during  summer,  and 
tlicy  ^iro  then  proh^ihly  more  than  one  year  old. 

V't^uU  nn.i  Hilloini.  iind,r  n■Ilin^  F.'b.,  imm.  J  s  and  !  a  in  about  equal 
iiiiraWr,-;  Kirknen ton,  1'.hi,kf,ird  Hill,  am!  l,og»nlee  (Peutland-),  SUr.b, 
niiin,i.Hi>  .is  and  V-  imm.:  IVttyour,  on.l  of  .Marfli.  i  ad.  iind  others  of 
b-ih  „v,,  inmi,  ;  .VVrd,.iir  sud  iuim.nln.y,  Ai.til,  a.i.  ii  .ind  9a,  othcra 
\m<n.:  .Vrlhiirs  SiMt  ami  .\b..Udy,  .\i«y  atid  Juiif,  both  aeies  ad.;  Peebles 
Mui  IVtit.nik.  .Iiil]',  sicTor.il  j  »,  one  ail.  ;  IsU  of  Mny,  Aug.,  one  i  young  ; 
AK-tl*lj.  S,-i-t.,  .1^  a..d  .»  imm.;  lloiialy,  Kavdrig,  aud  Rullion  Gree... 
O.i,  and  X,.v,,  .;.<  Olid  .-  -.  sonic  ,.f  btter  l.ir(;o,  bnt  nil  still  ininiatute; 
i^iiid^ond  Su^iiiM'in,  X.M-.,   J  aud   {^iuim.:  Urid^e  of  Allan,  Dec.  tn-o  9» 
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Olnbiona  grisea,  L.  KocL 

Cluhiona  holosericea,  Bl.  Spid.  Great  Brit  and  IreL 

Apparently  local,  but  seemingly  plentiful  where  it  does 
occur.  Adults  in  autumn.  In  the  south  of  England  and  in 
France,  according  to  Mr  Cambridge  and  M.  Simon,  this 
species  pairs  about  May. 

Laffness  Links,  about  the  marshes  and  ditches,  Sept.  and  Oct  1898,  ad. 

Sb  and   98  equally  common,  especially  among  iris,  where  dozena  might 

have  been  captured   in  a  few    minutes.      Identification    yerified   by    Mr 

Cambridge.     The  only  other  record  for  Scothmd  was  famished  by  Dr  Hardy, 

from  Berwickshire. 

Olnbiona  terrestris,  Westr. 

Cluhiona  amaraniha,  Bl.  Spid.  Great  Brit,  and  Irel. 

Generally  distributed,  and  (especially  females)  very  common 
among  rough  herbage,  underwood,  etc.  Pairs  towards  close 
of  spring  and  in  early  part  of  summer,  when,  and  until  the 
foliage  drops  in  autumn,  great  numbers  may  be  found  on 
beech  hedges,  bramble  thickets,  etc.,  concealed  in  folded 
leaves. 

Braids,  under  whins,  Feb.,  9  ;  Rosslyn,  March,  S ;  Blackford  Hill  and 
Kirknewton,  March,  several  young  9  a ;  Pettycur,  end  of  March,  two  9  s 
ad.,  and  nomerooa  young  9s;  Aberdour,  April,  two  9  8  ad.,  others  imma- 
ture of  various  ages;  Hopetonn  and  Dalk«*ith,  April,  9a  imm.;  Balerno, 
April  and  May,  9 sad.  and  imm.,  ad.  S s early  in  June  ;  Seafield,  etc.,  end  of 
June,  ad.  9  s,  and  many  very  young ;  Dreghorn,  Rosslyn,  and  Penicuik,  July, 
common  on  beech  hedges,  etc.,  mostly  immature  or  young,  several  ad.  9  8 
beside  their  eggs  or  newly-hatched  progeny;  Kirknewton,  Leven,  Wemyss, 
etc.,  August,  a  few  ad.  9  8,  many  immature  and  young  ;  Pentlands,  Sept,  6 
and  two  9s  imm.;  Luffness  Links,  Sept,  many  imm.,  some  quite  young; 
Dalmahoy,  Nov.,  two  9  s  imm.;  Bridge  of  Allan,  Dec,  four  9  a  imm.;  etc. 

Olnbiona  reclnsa,  Oambr. 

Widely  distributed^  but  not  so  common  as  the  last,  to 
which  it  is  closely  related  both  in  habits  and  appearance. 
We  have  found  no  adult  males,  but  it  seems  clear  that 
pairing  takes  place  here  in  summer,  as  M.  Simon  has 
observed  in  France. 

By  Braidburn,  under  bank,  Feb.,  two  9s  ad.  and  young;  Hillend,  Feb., 
9  imm.;  Kirknewton,  Balerno,  and  Loganlee,  March,  several  9s,  some 
young,  others  well  grown  but  still  immature ;  Aberdour,  April,  half-a-dczen 
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?■,  otm  td.,  aUi«t>  JKMng  or  liumftton ;  Rainlpi  mad  Piutcatk,  JuIt,  ti, 
9*  ;  KirkTinwIon,  6tb  Aug.,  nnuiaioaii  til.  V*  )kiiU«  llivii  rgg*  in  fiiliUd 
JviTM  uT  Loiitrnickia ;  WmI  Wpihtki  Shttnn,  undw  tooM  bark  on  old  inlinj^ 
Aug.,  a  DUiul«t  if  ad.  9  s  >1h>  many  imm.  and  fanug  i  BalerDO,  Sc|4., 
t  (tlKgrowa  i  Uof^liali.  OuU,  three  fsiaioi,  ;  etc.  _ 

Olobiona  paUidols,  Clk.  ^M 

CUbimui  rpiiaeioM,  B1.  Spi<l.  (ireat  tlrit.  aiiJ  Inl. 

ICiire.  In  S«i>tember  188S,  t'emaU's  of  thia  species  were 
fairly  numerouB  in  folded  beech  loaves,  on  a  hedge  near 
Gullune  iii  East  Lothian,  but  we  have  uot  yet  detected  it 
elsewhere  in  the  district.  Spcciiuiiiis  submitted  to  Mr 
Cambridge  for  venBcation.  Ilaa  been  reconled  from  a  £bii^ 
localities  in  the  west  and  north  of  Scotland.  ^1 

Olnbiona  holoaericea,  De  Geer.  ^ 

lUre.  Two  mature  females  (identiiicJitiyu  verified  by  Mr 
Cambridge),  and  several  iiiimatute  examples,  probably  aku 
belonging  to  ihis  species,  were  obtulued  under  lugs  on 
Luffbess  Links,  on  14th  Septomber  1888;  and  on  23rd 
Maicli  ISOO,  ail  iidult  f.-iii;\le  was  taken  near  Edinburgh, 
liuciirdfil  liuiii  niMr  Alienk'L'ii  and  I'ai.sluy.  It  is  not  unlikely 
that,  ill  the  iriiuialiirc  .state,  exuniiile.^  of  both  tliia  and  the 
previous  specie.s  h;tvu  licen  passeil  over  by  us  as  belonging 
to  one  of  the  euniiiioiii.-r  kinds. 

Clubiona  brevipea,  Bl. 

Apinirently  far  i'rurn  eonnnou.  In  April  ISDH  wo  captured 
lliree  females,  not  ijiiite  nialnrf,  near  Aberdour  in  Fife,  Mr 
Uanibrid-e  ivamXs  liaviri^-  funn.l  it  on  the  1 'en tliuids  above 
Cunie.in.rnne  IHi.l.and  Dr  Ilaidy  has  taken  it  in  lWwi,:k- 


Clubiona  compta,  C.  T,,  Kin-U. 

(Jeiierally  di.tiihuted  and  fairly  eunimon.  Adults  of  botii 
le.ves  rmind  in  siuiniier.  in  Frani-e  t!ie  male  is  already 
idiilt  in  April. 

Ii,>.sl)n,  Hua  Currk',  Marcl,,  a  niiuilwr  of 
ml,  i  iiiul  (uur  vs — inu  oi  llic  laiier  «J.; 
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Aberlady,  May,  ad.  i  and  9 ;  Dreglorn,  June,  ad.  i  ;  Rosslyn,  July, 
numbers  of  various  ages,  a  few  (Js  ad.;  near  Leven,  Aug.,  several  <$siaim.; 
Green  bank,  under  loose  bark  on  old  paling,  Dec.,  two  6  b,  one  mature. 

Clubiona  trivialis,  L.  Koch. 

Local, — being  partial  to  heathery  moors;  but  fairly 
common  where  it  occurs.  Both  sexes  are  to  be  met  with 
in  the  adult  state  during  summer,  when  the  female  con- 
structs a  small  silken  cell  among  twigs  of  heather,  in  which 
she  deposits  her  eggs  and  takes  up  her  abode. 

Ravensuook  Moor  near  Penicalk,  23th  July  1893,  two  ad.  Sa  and  an 
imm.  9;  Moor  near  West  Wemyss  Station,  Fife,  Aug.,  ad.  Js  and  9> 
common,  a  number  of  the  latter  in  their  silken  cells ;  Bavelaw  Moss,  and 
Pentlands  near  Allermuir  burn,  Sept.,  9s,  several  imm.;  Pentlands  above 
Boghall,  Oct.,  two  ad.  9  8.  Taken  by  Mr  Cambridge  on  the  Pentlands  in 
June  18G1. 

Clubiona  diversa,  Ob. 

Clubiona  pallens,  Cambr.  Spid.  Dorset. 

Widely  distributed,  occurring  in  many  localities  about  the 
roots  of  grass,  moss,  etc.,  but  always  in  very  limited  numbers. 
Both  sexes  occur  in  the  adult  state  in  autumn  as  well  as  in 
spring.  Mr  Cambridge  (who  has  seen  some  of  our  speci- 
mens) regards  this  as  one  of  the  rarer  British  species.  It 
has  already  been  recorded,  however,  from  a  few  Scottish 
localities. 

Near  Kirknewton,  March,  two  9  s,  one  yoang;  Loganlee  (Pentlands),  end 
of  March,  one  i ;  Leadburn,  March,  two  ad.  i  a  and  several  9  8 ;  West 
Wemyss  Moor,  Aug.,  ad.  i  ;  Luffness,  Sept.,  ad.  6  i  Gosford,  Sept.,  ad.  6  ; 
Luffuess  Liuks,  Oct.,  i  and  two  9s;  Pentlands,  near  Boghall,  Oct.,  into 6 a 
and  three  9s,  others  imm.;  roadside,  south  of  Dalmahoy  Hill,  Nov.,  one  9 
imm. ;  Ocliils  above  Bridge  of  Allan,  at  roots  of  htather,  Dec,  ad.  S  and 
two  9  8. 

Clubiona  subtilis,  L.  Koch. 

Clubiona  jHilUnif  Bl.  Spid.  Great  Brit,  and  Irel. 

Apparently  a  rare  species  here,  a  single  example — an  adult 
female — taken  near  Temple,  on  27th  July  1893,  being  the 
only  one  as  yet  detected.  This  is  its  first  record  for 
Scotland. 
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Zora  ipinim&na  (Snn<I.}. 

l/mirrge  uptnlxinnn,  W.  Bpiii.  Ot(*t  Bfit.  ami  Ir«l. 
Iftracrge  mnciiIoM,  Cwobr.  S[iiJ.  Donet. 

Apparrutly  very  local  here  as  eUowhere  in  Scolland  11 
baa  befin  Uketi  in  Berwickshire,  and  also  near  Aberdeen. 

W«t  WimjMi,  Jlfo,  at  rwite  of  bnth  in  >  yoiio([  fir  i.UnWtion.  Sflii. 
Ang.  1893,  Ei((lit  aiwciinviu  (tbrrv  of  thfni  ■•!.  j«],  and  on  llh  Srj.i.  tbiM 
mure :  roadaide,  tmc  Largo,  Ttli  SppL,  mm  od.  (  ;  Kvllwlfn,  ufsir  Lupi, 
TUi  Sept,  ■  donm,  all  nor*  or  itm  unmatur* ;  mod  idit  Kirkoewton,  udodi 
ktatbat,  ISrh  May  1!>91,   i  and  two  Va«d.,  ntxls  outDbeThatrgTOHi). 


Micariosoma  festlva  (C.  L.  K.}. 

pTTimM  proyinjuuj.  VC\.  S|iid.  Orvat  Brit,  and  Ircl. 
rkrnniliU.ai/atni.s,  Caoibr.  Sj'id.  Dortet. 

Very  locoL  Mr  Cambridge  found  it  not  uncommoo  on 
ArtJiur's  Seat  in  June  1S61,  but  up  to  the  present  time  we 
have  failed  to  rediscover  it  in  tbat  locality.      We  bav^ 

however.  nu.a  with  it  Am^.ter  .'tDUi-s  on  a  i-oiit;h  hauk  over- 
lookioj,'  the  harbour  at  AherJour,  where,  in  April  1893, 
nuiiit;ruiis  specimens  were  captured,  a  few  of  them  being 
adult  males. 


Agroeca  proxima,  C^mbr. 

Widely  distributed  and  fairly  common.  The  majority 
probably  attain  maturity  in  spring  and  early  summer  r  adult 
females  and  very  young  examples  frequent  in  autumn. 
Xoue  of  our  si)ecimeus,  several  of  which  have  been  shown 
to  Mr  Cambridge,  are  referable  to  the  closely-allied  form 
A.  hrunnta  (111,). 

Daliiipiiy  I'ark,  28lh  Jan.,  ono  9  ;  West  WfUijss  Stntion,  at  roots  of  healli 
in  yauDK  lir  ;iluntEitioii.  2Ctb  Ang.,  i  and  tno  9  a  ad. ;  and  ut  samo  place  on 
4th  Svpleuiijer,  tlir«e  ad.  j  s  and  une  imni. ;  roadside  nrar  Largo,  7tb  Sept.. 
aJ.  ?  ;  Uavelaw  Moor,  and  fonUauda  almve  Gleiicorso,  Se)>t.,  two  9  a  ad.  and 
Bcvoral  j'Uiiiig;  Lutriiess  Linka,  Gosfard,  Gullitni;,  and  Tytiiiighanis,  Sept., 
sflveral  ad.  9  s,  olliers  not  ijnitH  mature,  and  numerous  juveniles  ;  Biiekstona, 
Kurlli  Mm  tun,  and  Itocaly,  Ott.  uud  Nov.,  several  9  s  not  quile  malure. 
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Agro^ca  gracilipes  (Blackw.). 

AgeUna  gracilipes^  Bl.  Spid.  Great  Brif.  and  Irel. 
Liocranum  gracilipes,  Cambr.  Spid.  Dorset. 

Apparently  very  far  from  common,  a  single  specimen — an 
immature  female,  identified  by  Mr  Cambridge — taken  at 
Pettycur  in  April  1893  being  the  only  one  as  yet  detected. 
Mr  Cambridge  informs  ns  that  the  only  other  Scottish 
example  he  has  seen  was  taken  near  Paisley. 


Family  DIOTYNIDA 

Dict3ma  anmdinacea  (Linn.). 

Ergatis  benigna,  Bl.  Spid.  Great  Brit,  and  Irel. 

Locally  common,  but  j)ractically  confined  to  uncultivated 
spots  covered  with  tall  heather,  on  the  branches  of  which  it 
constructs  its  slight  snare  and  domicile.  Both  sexes  are 
adult  in  May,  and  are  then  to  be  found  living  together  in 
the  same  webs. 

Bavelaw  Moss,  May,  ad.  S&  and  9s;  Do.,  Sept.,  numbers  imm.; 
Ravensnook  Moor  near  Penicnik,  July,  one  ad.  9i  and  numerous  imm. 
examples  of  both  sexes ;  Mofs  near  Thornton,  Fife,  Aug.  and  Sept., 
abundant  but  imm.,  mostly  on  heather — some  on  spruces  and  also  on 
rushes;  Dmmshoreland  Moor,  Sept.,  a  few  imm.;  near  Bridge  of  Allan, 
Dec.,  seyeral  very  young  examples  on  heather;  etc. 

Dict3ma  arenicola,  Ob.  (sp.  n.). 

In  Sept  1893,  numerous  immature  examples  of  a  Didynu 
not  unlike  the  last  species,  but  much  paler,  were  obtained 
about  the  roots  of  "  marram "  grass  on  the  sandhills  at  the 
far  end  of  Luffness  Links,  and  skirting  the  eastern  shore  of 
Aberlady  Bay.  A  few  were  shown  to  Mr  Cambridge,  who 
replied: — "These  are  pale  specimens,  but  strongly  marked 
and  very  like  D.  borealis,  Cambr.  (from  Greenland),  but 
being  quite  young  I  should  hesitate  to  name  them  so. 
Adults  from  the  same  locality  as  these  were  found  in  would 
be  very  desirable."  Accordingly  in  the  beginning  of  June 
1894  we  revisited  the  spot,  and  were  fortunate  enough  to 
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find  a  fow  adults  rmining  in  the  sunshine  on  the  warn  sand. 
All  were  males,  however,  and  as  the  type  of  borealU  is  > 
female,  the  discovery  of  adult  females  of  the  LuB'ness  spider 
was  most  important  A  second  search  having  produced  only 
one  or  two  more  males,  &  third  visit  to  the  sandhills  vas 
made  on  16th  June,  this  time  with  complete  euccfisa.  At 
first  only  males  (fully  a  dozen)  were  obtained,  all  running  aa 
hefore  on  the  warm  sand.  The  "  marram  "  grass  and  thiatle- 
lieads  were  searched  and  swept  in  vain  for  the  females, 
which  in  the  end  were  found  by  the  merest  chance  concealed 
in  bits  of  dry  seaweed  {Fucus)  and  withered  leaves  lying  on 
the  sand.  In  these  they  had  conatrucled  their  domiciles 
and  placed  their  egg-cocoons,  of  which  they  make  several, 
each  containing  about  fifteen  to  twenty  ^gs  (three  opened 
contained  sixteen,  seventeen,  and  nineteen  respectively;  and 
one  opened  in  the  beginning  of  J  uty  contained  newly  hatched 
young).  The  discovery  of  this  habit  at  once  revealed  theii 
presence  in  considerable  numbers.  After  examining  about 
a  dozen  of  each  sei:,  Mr  Cambridge  has  come  to  the  con- 
clusion that  they  belong  to  an  undescribed  species.  "  I 
would  propose  for  it,"  he  writes,  "  the  name  DidyTui  arenicolu, 
nearly  allied  to,  but,  I  think,  quite  distinct  from  D.  bortalis, 
Cambr.,  from  North  Greenland  (Ami.  and  Mag.  Nat.  Mist., 
1877,  p.  273)."  This  new  form  is  described  (and  figured)  by 
Mr  Cambridge  in  an  Appendix  to  the  present  paper  (p.  5S9, 
I'l.  XII,). 

AmanrobloB  fenestralis,  Str. 

Cinijlo  lUrtii,  Bl.  Spid.  Great  Brit,  nnil  Irel. 
Universally  distributed  and  very  commou,  from  the  Isle  of 
May  to  the  most  inland  localities,  making  its  deus  in  holes 
in  walla,  crevices  in  rocks,  under  loose  bark  on  old  trees,  in 
dense  whin  bushes,  etc.;  occasionally  also  in  houses,  where, 
however,  it  gives  place  to  the  next  species.  We  have  noted 
adults  of  both  sexes  in  every  season  of  the  year,  and  very 
young  examples  in  mid-winter  as  well  as  during  summer. 
In  August  last,  specimens  of  all  ages  (including  adult  males) 
were  shaken  out  of  the  debris  under  whin  bushes  on  the 
Braid  Hilla. 
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Amanrobins  similis  (Bl). 

Ciniflo  idiniliSf  61.  Spid.  Great  Brit,  and  Ire]« 

Widely  distributed  and  common,  but  not  nearly  so 
abundant  as  the  preceding  species ;  chiefly  an  inhabitant 
of  houses,  and  holes  in  walls  in  their  immediate  vicinity/ 
Adults  noted  from  autumn  to  spring. 

Morningside  Park,  Edinbargh,  in  house,  Jan.,  Oct.,  and  Dec,  ad.  ($s  and 
9  8  common ;  Dalmeny,  March,  S  and  several  9  s ;  rocks  near  Kinghoni, 
and  on  Arthur*8  Seat,  March,  several  9  s,  some  imm. ;  Hopetouu,  in  green- 
house, April,  i  ;  Aberlady,  on  garden  walls,  etc.,  Sept.  and  Oct.,  numerous 
6  s  and  9  s  ;  rooks  at  Blackford  Hill  Quarry,  Dec. ,  6  and.  three  9  a ;  etc. 

Amanrobins  ferox  (Walck.). 

Ciniflo  ferox,  BL  Spid.  Great  Brit,  and  Irel. 

Apparently  rare,  the  three  examples  mentioned  below 
being  the  only  ones  we  have  yet  met  with.  Although 
common  in  England,  especially  in  the  southern  counties,  it 
does  not  appear  to  have  been  previously  noticed  in  Scotland. 

On  kitchen  hearth,  18  Morningside  Park,  Edinburgh,  29th  March  1893, 
an  adult  6  (another  escaped) ;  Aberdonr,  among  stones  on  steep  bank  a  little 
to  the  east  of  the  village,  and  overlooking  the  harbour,  6th  April  1893,  an 
adult  9. 

FamUy  AOELENIDJS. 
Argyroneta  aqoatica  (Clk.). 

The  water-spider  must  be  regarded  as  a  very  local  species, 
although  it  doubtless  occurs  in  other  localities  than  the  two 
from  which  it  has  already  been  recorded :  suitable  habitats, 
however,  are  now  scarce  in  the  district 

The  knovm  localities  are: — Luffness  Marshes  near  Aberlady,  where  the 
species  was  detected  by  Mr  A.  Gray  in  1884  {Proc.  Hoy,  Phys,  Soc.,  viii., 
504) ;  and  Bavelaw  Moss  near  Balemo,  where  Mr  A.  B.  Herbert  discovered 
it  in  August  1886  {Proe,  JSdin,  Nat.  Field  Club,  L,  297).  Our  collection 
contains  adults  of  both  sexes  and  immature  examples  taken  in  these  habitats 
in  March,  April,  May,  and  June ;  also  specimens  taken  in  September.  The 
chief  plant  in  the  pools  it  inhabits  at  LuflTuess  is  Chara  hvipitla,  those  at 
Bavelaw  are  filled  with  Sphagnwn  euapidatum. 
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CryphcMA  sylriooU  (C.  L.  Kooh). 

T<gf»aria  ryitrLaila,  Itt,  Sjijd.  GtCKt  Brit,  uid  Iral. 

Widely  dULributeil  aad  common,  especially  in  snlt-alpine 
diHtrictfi,  where  any  number  of  specimeoB  may  be  obtaineil 
under  loose  stones  on  the  tops  of  old  walls.  Adults  of  bolli 
Sttxct  from  autumn  to  spring. 

MortonhkU,  ■a.ain  bark,  Feb.,  two  f «:  Biltsad  Wood,  PmUnodj,  dh'Ik 
alauM,  Peb.,  numFroui  J*  and  ?«,  botb  oU.  and  inini.^  Bonaly  QW 
uDder  heather,  Roulyo,  WoodbouMlse,  EirknewtoD,  Braid,  Baveliw  Mcsi, 
L'niglockliart  Wood,  Ctirrie  Uoor,  mostlj  on  «al}»,  March,  lumj  ad.  ji 
Kiid  fa;  Diil[D«Dy.  April,  two  fa;  BaveoiDook  Moor,  Jaljr,  Heveni  irani. 
<ja  Biiil  9e;  KeiUden.  mnd  Lnudin  Tower,  near  Ler«D,  Sept.,  g*  and  f  •; 
Baiialy.  N'orUi  Morton,  vid  BuUion  Grton,  Oct.,  ad.  ^s  aod  ?b;  Swanilan, 
Nov.,  uameroiu  9s,  mo«tl; imm. ;  Comiilvii,  TordulT,  uid  [tridj^u  ti(  Allan, 
Dae,  •good  nMny  ofbotb  sciea,  bomc  iiumatiirr ;  etc. 

T^enaria  derhamii  ^Scop ). 

regrenand  cnilii,  fil.  3pid.  Great  lint,  attd  Irel. 

This,  the  common  house-spider,  i.s,  it  need  hardly  be  said, 

a  jjenerally  distributed  aod  abundant  species,  inhabiting 

dwelling-houses  Bn<l  other  buildings.    On  two  occasions  only 

in  April,  and  on  the  Isle  of  May  in  August — in  each  instance 
a  -single  specimen  under  stones.  Adults  probably  occur 
tbroughoiiC  the  year ;  we  have  noted  tlieui  hi  spring,  autumn, 
and  witilfr, 

Textrix  denticulata  (Oliv.). 

■niUU  h,..,~,.,a.  in,  S|.i,!.  fir.->«t  Brit,  uiid  lid- 

(liiiiemlly  ili.stributed  and  very  common  on  the  hills  as 
well  as  on  the  plains.  Kvcry  locality  examined— the  Isle  uf 
May  inuhided^has  yielded  it.  Hibernates  under  stones, 
etc.,  in  a  silken  cell.  Adults  and  immature  e.>;nmple3 
ob.served  at  all  seasons;  very  young  examples  noted  in 
December  and  January,  also  in  June  and  August.  M.  Siingii 
mentions  only  the  summer  breeiiing-time. 

Hahnia  elegans  (Bl.). 

A<)dina  d<:ja,is.  111.  S[iid.  Urujl  llrit.  au,i  Iml. 

Kare,  the  only  examples  we  have  met  with  being  a  few 
taken   near   Kilconijuhar  in   Kite  last  Si'ptember,  as    noted 
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be^ow.  The  present  seems  to  be  the  first  record  of  its 
capture  in  a  Scottish  locality,  Cold  martin  Moss  not  being 
in  Berwickshire,  as  stated  in  Mr  Cambridge's  1877  paper 
{Entomologist,  1877,  p.  174),  but  near  Wooler  in  Northum- 
berland. 

Among  damp  moss  in  a  swampy  RiH>t  between  Kilconquliar  Railway  Station 
and  the  village,  5th  Sept.  1893,  three  6  b  and  five  98. 

Hahnia  nava  (Bl.). 

AgeUna  nava,  Bl.  Spid.  Great  Brit,  and  Irel. 

Among  small  loose  stones,  etc.,  on  hilly  places,  not  un- 
common ;  and,  curiously  enough,  not  hitherto  recorded  from 
Scotland.    Adults  of  both  sexes  from  October  to  May. 

Pentlands  above  Boghall,  among  loose  stones,  Oct,  abont  a  doeen,  some 
of  both  sex^s  mature;  North  Morton,  Oct,  ad.  i  ;  Braid  Hillf>,  among  debris 
under  whin  bushes  and  among  small  stones,  Nov.,  6  and  five  9s;  again, 
Feb.  and  May.  ad.  9s;  Salisbury  Crags,  March,  three  <(s  and  one  9; 
Arthur's  Seat,  March,  numerous,  mostly  S  s ;  again,  April,  mostly  9  s. 

Hahnia  montana  (Bl.). 

Agelena  mofUana,  Bl.  Spid.  Great  Brit  and  Irel. 

Among  loose  stones,  etc.,  in  hilly  districts;  apparently 
rather  less  common  than  the  preceding;  was  taken  on  the 
Pentlands  above  Currie  by  Mr  Cambridge  in  June  1861; 
has  also  been  recorded  from  Berwickshire,  and  one  or  two 
other  Scottish  localities. 

Blackford  Hill,  March,  three  9  s,  one  of  them  mature ;  Pentlands  by  path 
leading  from  Olencorse  Reservoir  to  Currie,  Sept.,  a  dosen  9  s,  some  ad.  and 
one  S  imm. ;  south  side  of  Turn  house  Hill,  Pentlands,  Oct,  several  9  8, 
inostly  imm. ;  Braid  Hills,  Oct,  one  9 ,  others  imm. 


Family  THEBIDIIDJE. 

Ero  ftircata  (Vill.). 

Thcrifiion  vnrieffatum,  Bl.  Spid.  Great  Brit,  and  Irel. 
JSro  ihoraciea,  Cambr.  Spid.  Dorset. 

Generally  distributed,  but  never  numerous,  seldom  more 
than  two  or  three  being  found  together.  Apparently  to  be 
found  adult  from  early  spring  till  autumn. 
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Bj  Bnidburo  nWre  GruBiibauk,  K«ti.  ind  M&rcti,  four  a<l.  t « ;  Brud  BflK 
Fall.,  tul.  j  and  ;oong  9  ;  Hillend.  F«b.,  G  ;  Boualj  GUn.  Uwcb.  ; ; 
WondhaiiuUr,  MikIi,  9  nnd  two  young ;  I'ettjonr,  Much,  S  ;  Abenlour, 
April.  ;  i  Hrairli,  A<iK..  d  i  Kik(>Di]nbar,  SnpL,  ttnm.  V;  Rnnaly,  Oct,  inuD. 
V  ;  LniTiirH,  Oct,  imm.  9  ;  Boghall  (PeutluiJi),  Oi't,  young  G.  "«■ 

NeBticns  cellnlanus  (Clk.).  ^M 

LinypJiiit  cryj/tieoUita,  III.  3pid.  Oro»t  Brit  iml  Iroi. 

Widely  distributed,  but  nowhere  very  common. 

Undrr  nrerhuijiing  bank  by  llraidburn.  Feb..  t>o   S*  >"'!   im  Si,  ill 

young;,  nn<)  uii«  0  »).;   tij  dllch  M  Cninixton,   Hftroh,  Bve   9a;   linltrjo, 

March,   V:   Ureghoni,  Haccb,  young  V  ;  July,  imm.  G;  Abcrdout,  Jljvil, 

iuDi.  V  ;  Keibden  near  lAtgo,  Sapt,  G  ;  Bonaly,  Oct,  iiam.   9 . 

Theridion  lineatom  (Clk.).  ^«& 

Hylh-Mii  Um-ttn,  CarolT.  Spid.  Dorset,  ^^P 

Exi^pt  in  the  bleak  upland  districts,  this  is  a  generally 
distributed  and  very  common  species.  Young  examples 
are  to  be  met  with  in  the  early  part  of  the  year;  they  attain 
maturity  in  June  and  -Tuly,  and  immediately  after  pairing 
the  males  disappear.  The  females,  however,  are  to  be  found 
licside  tiiC'ir  cj;^^  (concealed  in  folded  leaves  on  bushes, 
lied^'cs.  nettles,  etc.)  far  into  the  autumn,  some  lingcrini,' 
even  into  winter,  wlien  the  first  spell  of  frost  kills  them  off. 
Tiie  pretty  viirieties  witli  the  red  markings  on  the  back  are 
not  iKiconiuion. 

<'i.i>l<.r|.}iiii5  Hill  aii.i   Dalk.'itli,  Ai-ril,  r.ev,T!il  yuuDfi ;    Gif^nbaiik-,   May. 


i.lj"iiiif;;  .S.atirl.i.  ,.l.-.,,Tuii,.,  luiiMoroiisad.   J  s  and  9  s 

-.  Colin: 

l'.>»i.uik,  itu..   July,  nd.   Ja  and  Gs  (csl-cinlly  llii:   I 

alter)   - 

;  by  CoiuUtou  |«itli,  ArLliur'n  Sual.  Nirknuwlan,  Itruid.s, 

tto. ,  A 

Ic    tlii'ir   cg(;>i,   vvi-y   cuiiminn  ;    AberUdy,    Gullaue,    Ylie 

ni,    L- 

y,   Ur^n,  etc.,  .Stjit..    ?a  with  tbeir  cygs  »ud  yoiing, 

ahiui.L 

k,  Oct,  n  few  *si  iiiDcc.  sliiivellcdiir.r.-maiji-ior9^Ln 

lUi'init 

vury  young  eiani].!ca  sliuikwi  from  auioiig  roots  of  urat:,, 

etc. 

Theridion  tepidariorum,  C.  L.  K. 

,\biunlant  in  most  large  ^icenhouscs  and  conservatories. 
K.>Laii)ples  of  all  ages  are  probably  to  be  found  at  all  seasons. 

Orchid  housea.  Bridge  of  Allaa,  .Iid.,  ad.  S  and  Bcvernl  9  s  beside  their 
rggs.  :.l8o  Jiiiiiiy  ill  various  slay.H  of  imnialuritj' ;  Edinburgh  llotanic  Gardeo, 
G.inli'iis  at  lloiietniiii,  ll.iikiilli.  '■[■■.,  A|'iil,  ail.  9"  :itid  yuiiug  eianiplei 
n II I II u rolls  ;  GosforJ  G.itilins  Sijil  ,  ad.   9  and  several  iuiiu. 
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Theridion  pictom,  Hahn. 

In  gardens  and  pleasure-grounds ;  rare.  Has  been  taken  at 
Dunkeld  by  Professor  Trail. 

Edinburgh  Botanic  Garden,  25th  March  1893,  three  imm.  9  8  on  Araucaria; 
Gusford  Grounds,  20th  Sept.  1893,  on  a  tall  heath,  ad.  9  and  two  young  9  8. 

Theridion  sisyphium  (Clk.). 

Theridion  nerwsv/nhf  Bl.  Spid.  Great  Brit,  and  Irel. 

A  widely  distributed  and  abundant  species.  In  the 
suburbs  of  the  city  it  is  common  in  villa  gardens,  con- 
structing its  nest  among  the  leaves  of  various  shrubs  and 
conifers — especially  Pinus  austriaca.  In  the  country  it  is 
chiefly  found  on  whins,  juniper,  and  tall  heather.  During 
the  pairing  season,  May  and  June,  the  males  and  females 
are  to  be  found  together  in  the  same  nest ;  the  males  then 
disappear,  and  the  females  remain  beside  their  eggs  and 
young  till  autumn,  when  they,  too,  gradually  die  ofT.  Young 
examples  may  be  found  in  the  nests  throughout  the  winter. 

Craighonse,  Jan.,  ad.  9  and  8everal  young  9  s ;  Edinburgh  Botanic 
Garden,  Colinton,  Cunie,  Dalkeith,  March,  common,  imm.;  Aberdour, 
April,  ad.  9  and  many  imm.;  Hopetoun,  April,  ad.  6 ,  and  aeveral  imm.  9  8  ; 
Corstorphine,  Braida^etc.,  May,  June,  ad.  ^  8  and  9  8  com. ;  Dreghorn,  Penicuik, 
Roaslyn,  June,  July,  9  8  beside  their  egge,  common ;  Merchiston,  Kirknewton, 
Aug.,  9  8  common  ;  Balemo,  Leven,  ad.  9  8  and  young ;  Gosford,  Luffness, 
ad.  9  8  and  others  imm. ;  Mortonhall,  Oct,  imm.  9  8 ;  Merchiston,  Dec., 
young  9  8  in  neets,  etc. 

Theridion  denticnlattun,  Walck. 

Not  uncommon  on  ornamental  shrubs  and  conifers  in 
large  gardens  and  pleasure-grounds  in  sheltered  spots,  but 
practically  confined  to  such  localities.  Adult  about  the 
beginning  of  summer. 

Dalmeny  Park,  April,   S  s  and  9  8,  some  nearly  mature  ;  Gosford  Grounds, 
on  conifers,  etc.,  Sept.,  numi-rous  imm.  ^s  and  98;  Luffness,  Oct.,  imm. 
9  on  a  gate. 

Theridion  varians,  Hahn. 

In  same  situations  as  the  last ;  not  common. 

Hopetonn  Grounds,  April,  on  yew,  three  6  8 ;  Silverbum  near  Leven,  oa 
Wellinglonia,  Aug.,  young  9  ;  Gosford,  Sept.,  9  and  three  young. 


TberidioQ  pallens,  BV 

(In  shnibe  ami  olh^r  low  buehea;  not  common. 

Al*r.l.>.if .  on  "hJn.,  Afil,  t*"  9  • :  Hopetoao,  on  yaw,  April,  i  ud 
two  9  ■  1  GoifofJ,  Spfl. ,   6  »iiJ  tl.m*  S  a  imm. 

Pholoomma  gibbnm  (Westr.).  ^ 

Widely  distributed,  and  fairly  commoa  among  the  debris ' 
tinder  whin  bushes,  heather,  etc.     Adult  males  obtained  in 
autumn  as  well  as  in  spring, 

Brud  nod  BWkr»ni  Hills.  Hll]«iid  ( Pen  Hands),  Dn«)ioni,  BaD>ly  OUn. 
Bilerno,  Feb.  and  Uarc:h,  nikiiy  ftd,  J  6  and  ¥(-.  Aberdnnr  and  BothIiv 
Mou,  Ajiril  and  May.  •  fom  is,  mnre  ?■;  reutlandu  fnear  Gloocom 
R««voir).  Scpt.numproii.  ivl.  ^  n  and  V -:  Keilwinn  ao.l  irosa  nfarThonjlon 
(Fife),  Aug.  a>idS«|>T.,aloir  ?i[  Mono  alia)  I.  and  Boghall  (FentUnaa),  Oct., 

•  r«w  fa 

Orustulina  sattata  (Wiil.). 

ThrrUmn  gvlfitium.  Bl.  S\-ii.  Gr.  Brif,  nnd  Irel. 
Slealada  ifuUalii,  Cambr.  Spid.  DotML 

This  interesting  and  distinctly  marked  little  species 
to  be  very  local — the  two  localities  after-mentioned  being 

lli<-  oulv  iiLiif'!  iu  wldrh  we  liavo,  as  yet,  detected  if.  This 
is  the  lirst  reuord  of  it  fur  Scothmd. 

Itratd  Hills,  iicnr  tlic  wti-t  end,  iimanK  the  d<'1iri'  iind«r  whin  IiuhIips,  2iii1 
Fi'ti.  If93,  tnn  .Is  and  R  9  ad.,  nnd  tno  yoiiii;r ;  Rama  lot-ality.  2lRt  Feb., 
six  .1.1.   Jsmid  9s;  lili.ikford  Hill  under  whins  letli  Marcl..'tuo  is  auJ 


Pedanostethus  neglectus  (Cl..). 

\.nr„,-  ,„v,/mM,  Ciiinljr.  S|.id.  Dorset. 

Apparaiitly  a  rjiie  S|iider,  only  two  examples  (both  adult 
mall's)  having  as  yet  beun  delected.  ^Ir  Cambridge,  who 
identitied  our  fir^t  specimen,  bad  previously  received  (aud 
recorded)  the  species  from  Paisley. 

Trm|.lG  (Midlothian),  ..HP  i  .  27lh  -luly  lSn3;  nisr  Lcven  (Fife),  out  S. 
Sci.t,  18;<3. 

Pedanostethus  liridas  (IJI.). 

K(rinii  Ihifl.:,  !(1.  Spid.  Gr.  lint,  an.l  Irol.,  nnd  Cambr.  Sj.id.  UorBtl. 

Generally  distributed  and  common,  especially  in  the  up- 
land districts,  where  it  a.'icuuds  quite  to  the  bill-tops.     Adult 


in^* 
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males  frequent  from  autumn  to  spring.  Would  seem  to 
breed  twice  a  year,  as  we  have  found  females  beside  their 
egg-cocoons  in  April  and  October.  Sixty-six  eggs,  many 
of  which  hatched  during  first  week  of  May,  were  taken 
from  one  cocoon. 

Pentlands  (aboire  Hillend)  and  Dalmeny  Park,  Feb.,  ad.  ^s  and  9b; 
Boghall,  Kitchen  Moss,  and  Carnethy  (Pentlands),  March  and  April,  ad.  <$8 
and  9  a — two  beside  egg-cocoons ;  Aberdour,  April,  several  6  s  and  9  s,  some 
imm.  ;  Ravensnook  Moor,  July,  two  ad.  9s;  Aberlady,  Pentlands,  Bavelaw 
Moss,  Sept.,  a  few  ad.  <;s  and  98 ;  Pentlands  above  Boghall,  Bonaly  Glen, 
Bavelaw  Castle,  and  summit  of  Scaldlaw,  Oct,  many  ad.  <$s  and  9  s — some 
beside  egg-cocoons ;  Pentlands  above  Hillend,  etc,  Nov.,  ad.  ^s  and  9  s. 

Tapinopa  lonfi^dens  (Wid.). 

Linyphia  longicUns,  Bl.  Spid.  Gr.  Brit,  and  Irel. 

Widely  distributed,  but  not  plentiful.  Probably  breeds  in 
spring  as  well  as  in  autumn,  though  we  have  observed  adult 
males  and  egg-cocoons  only  during  the  latter  season.  The 
number  of  eggs  in  one  of  the  cocoons  was  forty-nine. 

Braid  Hills,  Feb.,  four  98;  Aberdour,  April,  two  98;  Rosslyn,  July, 
imm.  9 ;  Arthur's  Seat,  Aug.,  several  ^s  and  one  imm.  9  ;  Wemyss  and 
Largo  (Fife),  Aug.,  two  6b  and  two  9  8  ad. ;  Luffness  and  Gullane  Links, 
Sept,  two  6a  and  about  twenty  9  8,  all  ad.;  Scaldlaw  (Pentlands),  Oct., 
one  9  ;  Caerketton  Hill  (south  side  oQi  20th  Oct.,  one  ad.  6 ,  and  numerous 
9  s  beside  their  egg-cocoons  in  hollows  under  stones  ;  Boghall,  Nov.,  ad.   9  . 

Bolyphantes  tnteolas  (Bl.). 

Linyphia  aUicepa^  Bl.  Spid.  Gr.  Brit  and  Irel.  . 
Linyphia  luUola,  Cambr.  Spid.  Dorset 

This  is  one  of  the  most  widely  distributed  and  abundant 
spiders  in  the  district  In  the  immediate  vicinity  of  the 
city  it  is  quite  as  common  as  in  the  outlying  localities. 
Behind  grass  growing  at  the  foot  of  a  wall  is  a  favourite 
habitat.  A  hardy  species,  there  being  few  days  throughout 
the  winter  when  it  cannot  be  obtained  with  ease.  Adults 
of  both  sexes  from  autumn  to  spring — most  abundant, 
however,  about  end  of  autumn  and  beginning  of  winter. 

Roadsides  south  of  Edinburgh,  Pentlands,  etc.,  Jan.  and  Feb.,  several 
ad.  6  8  and  many  9  8,  one  young ;  March,  a  number  of  ad.  9  8;  April,  one 
ad.   6  and  a  few  9  s ;  Rositlyn,  Penicuik,  Temple,  etc.,  June  and  July,  many 


^ 
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imm.  j(  anil  »»;  Itrtid*,  Kirknenton,  Dmrnihori'lud,  I^ven,  Klii,  Ihle 
of  Maj,  "tc,  AiiR.  nii'l  Sei't,,  tbimduit,  nninbata  of  both  ocxm  no*  imlnm  ; 
AlwrUdy,  iiimniit  of  Sralilluw  ( I'mtUnd*).  >ic,  Oct.,  »1.  it  >d>I  ;> 
(■ominnn  ;  niadiutw  •bant  Maminfiiild*,  Cnltllor.khsrt,  Juniper  Gnra, 
Crai£iuUlu,  Billtnil,  Mc.,  Nov.  Mill  Dk.,  ad.  Jaand  Vi 


Bolyph&Dtes  alticeps  (Sund.).  ^H 

l.ngA^  alli/rpi,  Cuulr  Spid,  Donct.  * 

Rather  local,  but  fairly  plentifal  where  it  occurs;  more 
partiid  to  wooded  districts  tlian  the  last. 

Splnkie  Den  nokr  t-erai,  Fife,  among  (tnua,  eapMuJIy  at  root*  of  trc, 
28tli  Ani^  ISPS,  id.  jDcnminnn,  *n>!  »  (rw  ?■:  KicMeii  near  Largo,  iiij.-. 
and  Kapt,  ad.  i*  anil  ti  rom.;  Drnmihorelaiid,  Sept.,  BCTend  ft  uid 
9  >  1  Luffoxa  WondR,  UoTtonliall,  and  Tha  Boah  ni«r  Romljn.  Oct.,  ad.  J  « 
•nd  V  ■  &irl7  connion. 

Orapetisca  socialis  (Bi.). 

Lin^ia  wriaiu,  HI.  Spid.  Qr.  Brit  kn.l  Irol. 
Locally  not  tiDCommoD — occasionally  even  Rhundant.— on 
tree-trunks  and  lichen-covered  rocks.     Adult  in  autumn. 

R*™*!™,  Jnly,  (mm.  *s  ;  naar  Tliornton,  Sjnnkii' Prpi  an.l  I.imdin  Tnwpr 
(UvMi).  K.iU.l.-ii  (Ijiri;o),  nnd  R.ilh,  Auk,  «iu1  Supt.,  ad.  ^a  .n.l  ?« 
nlmmUnt,  csiminlly  iiti  larc«  Iwetlifs  ;  l.ulFiiCBB  WoivI.h,  Sp.|.(.,  common; 
Ilri'^lKirn  Avi'iuiv,  Oct..  a  few   J  s  jiiid   ff  m. 

Linyphia  insignis,  HI. 

An  .ihiiiiil.'itit  sjiecii's  in  all  tlie  well-wooded  parts  of  tlic 
<li.stiitt.  Fmni  ■Tune  to  September  great  numbers  may  be 
obtained  by  bealiiij;  beeeli  hed:ie3,  bushes,  and  the  lower 
branches  of  trees.  Fur  a  time  only  young  and  immature 
examples  will  be  uliliiineil ;  but  by  about  the  middle  of 
Au;just,  or  a  litlle  later,  a  fev  will  be  found  to  have  under- 
};oiie  their  finiil  nuiuU,  and  in  a  few  days  adults  become  the 
nih'.  As  autnimi  p^.tsos  into  winter  they  gradually  dis- 
fljipear. 

I>n;;li"iii,  l^ssljn,  IViiiniik,  elf.,  June  .nn.i  .THly,  verj  conimOD,  but  all 
younf;;  Loven,  LirRo,  li.iitli,  rlc,  Aiip.,  very  common— first  ad.  is  on 
2Ut,  numiTona  by  ■■nri  of  nionlh  ;  Ikierno,  DrumBhoreliind,  Gosford,  etc., 
S.'l.t..  adulU  com.;  Tlio  ['.iiih,  DrrKlioni,  He,  (Ut.,  nifiilt-,  mostly  Js; 
(■olinloii,  IVc,  oiic  i  ;  Uridjjc  of  Allan,  Dec,  on«  !  ;  Itrajd  HeiiuiUiJc, 
7iL  Kb.,  otK  9. 
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Linyphia  lineata  (L.). 

Aeriene  trilineatOy  Bl.  Spid.  Great  Brit  and  Irel. 
Linyphia  bucciUenta,  Cambr.  Spid.  Dorset. 

Widely  distributed  and  common :   adults  from  autumn  to 
spring. 

Gomiflton  and  Backstone,  under  stones,  Jan.,  five  ^s  and  three  98  ad. ; 
Braid  Hills  and  Hillend,  under  whins,  Feb.,  a  dozen  ad.  <$s  and  9 sand 
several  young ;  Arthur's  Seat,  roadside  south  of  Edinburgh,  and  at  Pettycur, 
March,  a  number  of  ad.  6  b  and  9  s  ;  Aberdour,  April,  an  ad.  i  ;  Rosslyn 
and  Penicuik,  July,  a  few  imm. ;  Arthur's  Seat,  Aug.,  imm.  i ;  Luffness 
Links,  Oct.,  ad.  S  and  two  9  0  of *a  dark  variety;  North  Morton,  Oct,  two 
ad.   6  a  and  imm.  S  and  9  • 

Linyphia  clathrata,  Sund. 

Neriene  viaryincUa,  Bl.  Spid.  Great  Brit,  and  Irel. 

Grenerally  distributed  and  abundant:  adult  males  from 
autumn  to  spring. 

By  Braidbum,  Colinton,  North  Morton,  Hillend,  under  overhanging  banks, 
hedges,  etc.,  Feb.,  many  ad.  S  a  and  9  s  and  a  number  of  young ;  Comibton, 
Rosslyn,  Balemo,  Kirknewton,  Dalkeith,  Otterston,  March,  April,  May,  ad. 
6  8  and  9  a  and  a  good  many  young ;  Longniddry,  June,  ad.  9  ;  Colinton,  Bog- 
hall,  Rosslyn,  July,  several  ad.  9  s  and  many  imm.  6  a  and  9  a ;  Wemysp, 
Leven,  Kilconquhar,  Aberlady,  Aug.  and  Sept.,  ad.  ^sand  98aud  a  number 
imm.;  The  Bush  and  Dreghom,  Oct  and  Nov.,  a  few  ad.  ^s  and  several 
young ;  Braid,  Greenbank,  Bridge  of  Allan,  Dec. ,  a  dozen  ad.   6  a  and  9  s. 

Linyphia  montana  (CI.). 

Linyphia  marginatOf  Bl.  Spid.  Great  Brit  and  Irel. 

This  is  a  local  and  by  no  means  common  spider  in  the 
district ;  partial  to  young  conifers  and  ornamental  bushes  in 
pleasure-grounds ;  pairs  about  the  beginning  of  summer.  In 
1877  Mr  H.  C.  Young  took  it  at  Dunoon  and  Ranhoch,  and 
recorded  it  as  new  to  Scotland  (Proc,  Glas,  Nat  Hist, 
Soc.y  iii.,  351).  Although  not  in  Mr  Cambridge's  list  of 
Scottish  spiders  {Entomologist ,  1877),  it  had,  however,  been 
recorded  from  Berwickshire  by  Dr  Hardy  as  long  ago  as 
1858  {Proc.  Berw.  Nat.  Club,  iv.,  94). 

Rosslyn,  March,  one  mature  9  and  several  imm.  i  a  and  9  a ;  Raith 
April,  imm.  9  ;  Dalineny  Park,  May,  ad.  6  and  9  and  imm.  9  ;  Rosslyn, 
July,  ad.  9  ;  Gosford  Grounds,  Sept,  9  and  imm.  i  and  young  9^ 
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Lioyphia  tri&nffnlftria  (Cl.). 

Linupkia  moiUaria,  Bl.  Spid.  Gnat  Brii  and  Irel. 

Generally  distributed  and  abundant,   spreading   its   con- 

epicuous  webs  on  hedges,  bushes,  woodrush,  etc.     From  May 

to  July  young  and  immature  examples  only  are  to  be  met 

with;  during  August  the  majority  attain  the  adult  state. 

Ooafonl,  Mc.,  Mrjt,  DOtDeroua  jouDg;  Seafisld  (on  brooizi],  Drcgtiom,  tU., 
Just,  maiiy  imm.  ;  Dryden  and  Roaslyn  Gleni  (ou  Ltiaita  sglralira),  Prni- 
euik,  SdgflU*,  eU.,  July,  Tory  common,  but  nearly  all  imm.  jet— fiisl 
•d.  i  obsartsd  S7tb,  a  hw  noro  (mth  ad.  e  i)  on  ISth  ;  L«vu),  Urgo, 
Dnm  (db  hcdgu,  etfl.),  (iilTard  (on  bmom  aoJ  whin),  Balerno,  Drumihora. 
luid,  Aa^.  aod  8c|>t.,  ad.   J  b  and  }  a  vory  conimoD. 

Linyphia  peltata,  Wid. 

LingjAia  rubta,  131.  SjuJ.  Qnal  Uht.  and  Inl. 

Fairly  abundant  on  yew  hushes,  young  conifers,  etc.,  in 
pleasure-grounds :  adult  about  the  end  of  spring  or  beginning 
of  summer, 

BoHlyn,  Unch,  MTsnl  ifomg  da  and  9i;  Donibrktlt,  Ruth,  Dalnwo; 

Park,  Hopetoun,  April,  nnmBroni  innn.— a  fewad,  J  a  on  Ub,  8th,  ITlb,  »nd 
24lli;  May,  iid.  ,!  s  ami  fs;  I)it'«horn,  June,  a.i,  i  ;  retiicuik,  July, 
imm.  V  ;  I.Bveii,  I.irf,'o,  Goafonl,  Aug.  and  Sept..  yonHR  a inm|iles— mostly  i  « 

Linyphia  pusilla,  Sumi 

/,i,ii/rhi<'fii'i:ii.i-'i.  1)1.  Sjikl.  Grot  HHi.  and  Irol. 
Wiikly  di.'jtribiituii,  but  uot  very   coiimion  ;   (uiult  iibout 
sariio  time  as  Uic  last. 

Kavflaw  iinil  KirkiiewloTi.  .^lay,  ad.  £  and  a  few  T  s;  Lcicn,  Auf;.,  yi)iinfi 
i,  luarsby  ground  near  Kil[:oniiubar.  S,>pt.,  imm.  ds  mid  9s  lammon 
on  weba  among  tbe  grasa  ;  italorno,  Sept.,  Jonng  J  ;  Bonidy  Glen,  Oct., 
iuim.    9. 

Linyphia  hortensis,  Suud. 

].u.ypl,ia  pnUaims,  Ul.  Spid,  tireat  lirit,  mid  Irel. 

Apparently  very  nire,  a  female  captured  by  the  roadside 
near  Mortonliall  south  gate,  on  23id  March  1800,  being  the 
only  example  aa  yet  obtiiined.  It  has  been  recorded  from 
u  lew  widely  separated  ycottish  localities. 
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Labulla  thoracica  (Wid.). 

Linfphia  eatUa,  Bl.  Spid.  Great  Brit,  and  Irel. 
Linyphia  thoracica,  Oambr.  Spid.  Dorset. 

Occasionally  met  with,  but  by  no  means  common. 

Boaslyn  Glen,  nnder  overhanging  bank,  March,  one  9  and  three  young ; 
RoMlynlee,  26th  July,  S  and  9  not  quite  matnre ;  near  Penicuik,  July,  two 
imm.  98;  Temple,  27th  July,  one  ad.  6  and  two  imm.  9  a;  Bridge  of  Allan, 
Dec,  two  imm.  6  s  and  two  9  s. 

Leptyphantes  minatns  (BI.). 

Linyphia  minuia,  Bl.  Spid.  Great  Brit,  and  Ire].,  and  Cambr.  Spid.  Donet. 

Not  of  general  occurrence,  and  seldom  common  :  adult  in 
autumn.  The  identification  of  all  the  species,  here  recorded, 
of  this  difficult  genus  has  been  confirmed  by  Mr  Cambridge. 

Dalmeny,  April,  9  ;  Roaslyn,  July,  imm.  S  and  9  ;  Spinkie  Den  near 
Leven,  about  tree  trunks  (in  hollows  and  under  loose  bark),  Aug.,  many  ad. 
^8  and  9  s  and  a  few  imm.;  Arthur's  Seat,  Aug.,  9  snd  imm.  9  ;  Keilsdeu 
near  Largo,  Sept,  two  ^s  and  9  sd.;  Gosfordand  Luffoess  Woods,  Sept.  and 
Oct,  several  ad.  <$s  and  9  8;  Duddingston  and  Mortonhall,  Oct,  a  few 
ad.  ^  s  and  9  s ;  near  Colinton,  Nov. ,  three  9  s. 

Leptyphantes  nebolosiui  (Sund.). 

Linyphia  vivax,  BI.  Spid.  Great  Brit,  and  IreL 
Linyphia  nebulosa,  Cambr.  Spid.  Dorset. 

Rare,  and  probably  only  to  be  found  about  houses  or  in 
their  immediate  neighbourhood.  The  only  previous  record 
for  Scotland  is  that  of  Mr  H.  C.  Young,  who  obtained 
specimens  in  a  building  near  Glasgow. 

Above  door  of  house,  Morningside  Park,  Edinburgh,  Dec.  1892,  ad.  S 
and  fiye  9  8;  under  wooden  troogh  outside  same  house,  8th  Feb.  1893,  se?en 
ad.  9  s. 

Leptyphantes  alacris  (Bl). 

Linyphia  alacris^  Bl.  Spid.  Great  Brit,  and  Ire!.,  and  Cambr.  Spid.  Dorset. 

Fairly  well  distributed,  but  as  a  rule  rather  scarce ;  adults 
practically  throughout  the  year. 

Bridge  of  Allan,  3rd  Jan.,  two  6  s  and  9  ;  Rosslyn  Glen,  among  grass  aod 
other  herbage  on  steep  rucky  bank,  8th  March,  8e?en  ad.  S  9,  numerous  ad. 
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e  *  ADil  jrnnng ;   OMr  BJorna,  Mu«h,  i  and  V  i  Abordaiir  mil  OtlentMi^ 
April,  MVonl  f  *i   Drydcn  Olen,  on  Luxula,  Jul;,  cow,  ;    Temple,  Jolj, 
*A.   Si  LalTntM  WmkU,  Srpt.,  j  *iid  f  ;  Tb«  Rush,  Ort.,   four   H  uil 
two  f«;  UUckrunl,  I>«c.,  two  J* sod  V. 

Leptyphantea  leproans  (Olil.).  ^H 

LinjifAia  UfroMi,  Cauibr.  Spid.  Donol.  |^| 

Widely  disttibuted,  aod  fairly  coinmuri  at  most  times  of 
the  y«ar. 

Itraid,  Feb.,  ad.  «  ;  Blarliranl  HQl,  Butaoic  fiardcn,  Currie,  and  Dalmevr 
Park,  March,  ad.  i  and  auvoral  fa;  Artbiir'i  Svat  and  Saliibuty  Cngi, 
amaiig  sIodm,  Starch  and  April,  ad.  i  anil  numeroas  <ia;  Tomple,  July, 
thfM  kd.  Vi;  Luven,  etc.  [I'lfe],  Aog.  and  a«pt.,  cummoii ;  Aberlsdy,  Sept., 
a»*«ni1  !  B  ;  Craigmillar,  at  (oat  of  nail,  Not.,  ad.  i  aud  two  $  ■  -,  Givta- 
bank  faiai  and  Turdoff  aaar  Colinttin,  Um.  ,  leTeral  9 1. 

Leptyphantes  obscnms  (B).). 

tiKjiphia  oiflcum.  111,  Bpid,  Great.  BtU.  sad  Iral..  and  Camlir.  Spid.  Dorut. 

A  decidedly  scarce  spidor,  and  apparently  pretty  much 
cmtined  to  moorlaad  districtB.    Takea  by  Mr  Cambridge  ou 

the  I'entland  llilla  iu  Jane  ISfll. 

iivr'luw   Moor,    April,    J ; 
aa.    i  ;  K;ivc..Mijok  Moor 


Leptyphantes  cristatua,  I^Icnge. 

Linyjiluit  crLtoia,  Caiiiljr.  Spid.  Doreat. 

Not  .it  all  coiiiuioii,  but  perhaps  not  iinfrequently  over- 
looked from  its  close  resemli lance  to  some  of  the  more 
abiiiiduut  species.  In  Dyi'setsliii^e  Mr  Cambritlf^e  takes  it  in 
April  aiul  May  ;  but,  aa  will  be  seen,  we  have  obtained  adult 
males  in  autunm  and  winter  ua  well  as  iu  spring. 

Ho^idsida  Xurtl]  M.-rlon,  Tub.,  two  nd.  i  H  ;  Loganl™  (Peiitlaiids),  Mar.-h, 
two  93;  Tliu  liuili  HL':.r  Ilosslyn,  Ocl.,  two  ad.  £a\  Urtgborn  Woods,  Nov.. 
six  ad.    J.t ;  L'oiuiatuii,  Nov.,    i  and  t>vo  Ss;   Kaiiuca  uuar  Lil'ortou,  at  foot 


Leptyphantes  zebrinus,  Menge. 

Liu'jrI'i"  ^--liri'-M,  Caiiibr.  Sjad.  Dorset. 
Widelj'  distributed,  and  comnioii  in  same  situations  as  the 


tluor  abov,.   Currie,    S' 

2u.l   Mai 

■il,   I 

>!';!,    9  ;    1 

liurny  I'utk,  Apiil,    9  ; 

ii.uv  !!>, 

.«lyu, 

,  i;6ibJuly, 

ir  l^iiicmk,  -JStb  July. 

tivo  ia. 
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next :  adults  obtained  throughout  the  year.  First  added  to 
the  Scottish  list  by  Mr  H.  C.  Toung,  who  took  it  in  the 
neighbourhood  of  Glasgow  in  1878. 

Comiston,  Jan.,  two  98;  by  Braidbuni,  Feb.,  ad.  6  and  several  98; 
Balerno,  Bonaly,  Rosslyn,  March,  a  few  Js,  many  98 ;  Aberdoor,  etc.,  April 
and  May,  ^s  and  9  s ;  Colin  ton,  Dryden,  Temple,  etc,  Jnly,  nameroos  ^8 
and  9  8  ad.;  Kirknewton,  Aug.,  ad.  6\  about  Leven  (Fife),  Aug.,  many 
ad.  ^8  and  98;  Ol^ncoree  and  Balerno,  Sept.,  a  few  ad.  <$&;  Bonaly, 
Boghall,  Scaldlaw  (Pentlands),  etc,  Oct.,  a  number  of  ad.  ^s  and  98; 
Craigmillar,  Kaimes,  Craiglockhart,  Torduff,  Nov.  and  Dec,  a  number  of 
ad.  6  8  and  9  8. 


Leptyphantes  tenebricolus  (Wid.). 

Linyphia  tenuis +L,  terrieola,  Bl.  Spid.  Great  Brit  and  Irel. 
Linyphia  tenebrieola,  Cambr.  Spid.  Dorset. 

Universally  distributed,  and  exceedingly  common  among 
rough  grass  and  other  herbage  by  walls,  hedges,  banks,  etc. : 
adults  throughout  the  year. 

The  locality  records  (45  in  number)  are  too  numerous  to  name  in  detail ; 
they  extend  from  the  Isle  of  May  to  Bridge  of  Allan,  and  from  the  shores  of 
the  Forth  back  to  the  hills.  An  analysis  of  these  records  shows  numerous 
adult  6  8  and  9  8  for  every  month  of  the  year — the  largest  numbers  falling 
into  March,  July,  Oct.,  Nov.,  and  Dec;  but  no  doubt  this  distribution  is  to 
some  extent  accidental.  In  the  adult  state,  howeverp  the  species  seems 
clearly  to  be  more  abundant  between  autumn  and  spring  than  between 
spring  and  autumn.  We  have  noted  young  and  immature  examples  in 
Feb.,  April,  May,  July,  and  Aug. 

Leptyphantes  ericsens  (Bl.). 

Linyphia  encaea,  Bl.  Spid.  Qreat  Brit,  and  Irel.,  and  Cambr.  Spid.  Dorset 

Fairly  common,  more  especially  on  moors  and  hillsides 
covered  with  heather. 

Braids  (under  whins),  Bonaly  (under  heather),  Feb.,  a  few  ad.  9  8;  Bavelaw 
Moor,  Currie  Moor,  Bonaly  Glen,  March,  ad.  6  and  several  9  s ;  Pentlands 
above  Currie,  April,  two  9  s ;  Temple,  July,  ad.  S ;  Auchincorth  Moor 
near  Penicuik,  July,  a  few  9  s,  some  imm. ;  near  Leven,  Aug. ,  ad.  <}  ;  near 
Largo,  Sept,  ad.  9  ;  Luffness  Links,  among  damp  moss,  7th  Oct,  ad.  (Ss 
and  98;  Caerketton,  Bonaly  Qlen,  Camethy  (Pentlands),  Oct,  a  number 
of  ad.  ^  8  and  9  8  and  some  young ;  Pentlands  above  Boghall,  Nov.,  two  9  s ; 
by  Braidbum  path,  among  grass,  Dec,  two  6  s  and  a  9 . 
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Bathyphaotes  Tariegstas  (B).). 

titniBt  rariegata,  Bl.  Spid.  OteH  Brit,  ud  Irel.  ^| 

Linyfkia  rarifgtiln,  Caml>r.  !1[A).  Donet  ^^M 

Widely  distributed  and  abundant,  especially  among  h«ailier 
and  on  furze  in  aubulpinv  hicalilies.  Adults  may  be  met 
with  practically  throughout  the  year,  but  they  are  apparently 
more  numerous  in  spring  and  autumn  than  at  other  seasons, 
which  would  seom  to  point  to  the  species  being  <Iuubie- 
brooded. 

By  UnUbam,  Bnl.l  HilU,  rcnlUedn,  Fck.  ■  Usr  ut  it  loJ  It: 
Blickfotil  Mill,  ArlhuT**  Scat,  ItoMljn,  LudbuiD,  Joppa,  Bonaly.  Cuirie 
Uoor,  Bkvelaw  Hon,  KirkiitwUn,  Pfttyear,  :t[>rcb,  ftbonl  &rty  td.  S* 
■nd  ?■;  Contorphine  Hill,  Balcrno,  Ab«r>laar,  tic.,  April  anil  Miy. 
narotrons  ftd.  it  and  fa  and  >  fEwjroungi  UohIj'd,  Arllmr'sl^eal,  Thmnicn, 
(lUD(wr»e,  Julf.  Aug.,  and  Sopt,  •  hw  fi;  North  Morton,  Etareli*, 
ODsrlcotlon.  ami  ScaldUw  [Pi'iillauib),  Oullanc,  etc.,  Oct.  and  Nov.,  aamcruiii 
ad.   J I  and  9  a. 

Bathypbontes  coocolor  (Wid.). 

ThtriduMfitgia,  Bl,  Spid.  Great  BriU  and  Ital. 

Liniipkia  eoTimlar.  Cnnihr.  fipiJ.  Dowat. 

All  abuiiilunt  spider  auioiiy  f^niss  and  other  lierbage,  and 
uiuU-r  stonos  about  ruiidaides,  pliiiitatiuiis,  etc.,  throughoul 
tliu  lowland  parts  of  lliu  district.  In  Dorsetshire  Mr 
ranibridye  finds  it  during'  sprtn;,'  and  early  summer,  but 
with  u.s  adults  arc  ;i.s  coTtiuiuii  in  late  iUUunm  and  winter  as 
in  s]iriu<,'. 

Al  r.Hjl  of  W.1II,  CiiiiMon  Ifoad,  .I:in.,  two  ad.  6  fi  and  a  niinibfr  of  is: 
roaAAdta  s.>ull.  of  K.li[il>iirj;ll  (Kairmil.'liL'n.l,  Hill..ii,I.  etc.),  Feb..  si^vcril  i  s. 
iiiiiiieroiis  Is:  Cr^JKlotkliiiit  WooJ,  SalUbiirj-  Cra<!*,  Joj>iia,  Pcltycur,  eh:. 
MjiMi,  tiiKiiL'i'uus  a.|.  if  :iDd  fs;  ItUokford  Hill.  Coralorphiue  Dili, 
.\Wrdoiir.  ill'.,  .Vi'iil  aii.l  May,  1.  few  :.i].  s  s.  more  9  » ;  3ealiclil,  Juiif,  1 
fEnr  ia;  AberWIy,  Si'|>t..  a<l.  S  ;  liogliall.  Itotialy.  Battrno.  etc. .  0<-t.,  a 
frw   jsaiid  9h;   i\iliiiti.n,  Coniiston.   Kiin.es  Crai"iiUIlar.  clc,  Nov.,   H 


Bathypbantes  approximatus  (Cl'.). 

Lhi;,/./..,'  .;./.n.j-u,i;l;,  Catnbr.  .-;[IL,1.  i»or,«t, 

Coiniiinu  aiiioiiy  grass,  iris,  etc.,  in  marshy  places.    Adult  in 
pring  and  autumn.     I)r  Hardy  ha.s  taken  it  in  Berwickshire. 


V 
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Marl  pit  near  Davidson's  Mains,  Marcli,  several  ad.  i%\  Otterston  Loch, 
April,  a  few  9s;  Dttddingston  L'.ch,  May,  a  few  9s;  Kilconquhar  Loch, 
Sept,  numerons  ad.  ^s  and  98;  marshy  spot  near  Kirkcaldy,  Sept.,  five 
6  8  and  a  9  ;  Daddingston  Loch,  Oct.,  i  s  and  9  s  abundant. 


Bathjrphantes  zugrinus  (Westr.). 

LiJijfphia  pulla,  B1.  Spid.  Great  Brit,  and  Irel. 
Linyphiu  nigrinaf  Gambr.  Spid.  Dorset. 

Widely  distributed  and  fairly  common  among  grass  and 
other  herbage.     Adults  from  end  of  summer  to  spring. 

By  Braidbnm,  Feb.,  several  i  s  and  9  s ;  near  Qlencorse  Reservoir,  March, 
two  6  s  and  a  9  ad.,  and  numerous  young ;  Arthur's  Seat  and  Dalkeith, 
April,  two  ad.  (^  8  and  9 ,  and  another  nearly  mature;  Duddingston,  May,  9  ; 
RiMlyn,  July,  a  few  ad. ;  Leven,  Largo,  Raith,  Glencorse,  Aug.  and  Sept., 
a  number  of  ad«  ^8  and  98;  The  Bu;ih,  Dreghorn,  ttc<,  Oct.  and  Nov., 
a  few  ad.  <^  8  and  9  s,  and  one  young. 

Bathjrphantea  dorsalis  (Wid.). 

Linyphia  elaytonue,  Bl.  Spid.  Great  Brit,  and  Irel. 
Linyphia  dorsalis,  Gambr.  Spid.  Dorset. 

Widely  distributed  and  common  on  yew  hedges,  furze 
bushes,  etc.,  from  spring  to  autumn.  Adult  males  observed 
only  in  spring  and  early  summer. 

By  Braidbum,  Feb.,  S  and  three  9  8  ;  Balerno,  March,  9  ;  Raith  grounds, 
on  yew  hedge,  etc.,  April,  several  ad.  <{s  and  immense  numbers  imm.  ; 
Aberdour  (on  whins),  Dalkeith  Gardens  (on  conifers),  etc.,  April  and  May, 
abundant,  many  adult;  Rosslyn,  July,  a  few  9s;  Leven,  Kilconquhar, 
Raith,  Gosford,  Aug.  and  Sept,  a  few  ad.  9  s,  numerous  young. 

Bathjrphantes  gracilis  (Bl.). 

Linyphia  gracilis  +  X.  eireumspecia^   Bl.  Spid.  Great  Brit,  and  Irel., 
aod  Cambr.  Spid.  Dorset 

Widely  distributed,  but  not  very  common  among  grass, 
etc.,  from  autumn  to  spring  or  early  summer. 

Roadsides  at  Buckstone,  Gomiston,  etc.,  Jan.,  a  few  ad.  in\  Braid  Hills 
(und4>r  furze),  and  by  Braidbum,  Feb.,  two  (5  8  and  two  9  s  ad. ;  Loganlee^ 
March,  9  ;  Aberdour,  April,  6  ;  Dreghorn,  June,  ad.  6 ;  Raith  (among 
reeds).  Sept,  three  <5  8;  LufTne^s  Links  (among  damp  grass),  and  by  Dud- 
dingston Loch,  Oct.,  five  S%  and  three  9s ;  Braids,  Nov.,  6  . 
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CO  Pnffflinp  of  Ikf  Btn/ai  Phynrat  Soeieff. 

Pwihuwiaft  nierophthafau  (Ch.). 

tU*rflHm  wUtrapiOmlm*  « I.  imatrim  *  L.  dti^K*,  Cm>U.  Hfiil  D<nwL 
UmrrkiM  mfmdii,  T.  Cb.  (Jan.  Mag.  AW.  HUL.  !•»).■ 

A  rare  sp^dsr,  ur  which  a  pair  (adult  male  and  femaW. 
iileotifiod  hj  Mr  Cambridge]  were  obtaitied  on  Scaldlav 
(Pcntlanda),  ITth  October  1S93.  Under  the  name  o( 
LinjipAta  litiettu  it  baa  beeo  recorded  from  Berwickshire  by 
Mr  Cambridge — tide  bis  paper  in  tlie  Entanmio^  for  1877. 

FoTThomma  egeri&,  sim. 
Of  this  speciee,  which  is  now  recorded  for  the  first  time  a^ 
nritiah,  a  female  was  taken  by  Mr  Bruce  Campbell  in  Dal- 
mniiy  Park.  11th  March  1803.  Au  adult  female  was  also 
obtained  in  the  neighbourhood  of  Itosslyn  in  July  189;t; 
and  on  22Dd  March  1894  nnmerous  females  and  one  male 
— all  adult — were  found  running  on  the  top  rail  of  a  paling 
at  Murrayfield,  immediately  to  the  west  of  the  city.  We 
have  to  thank  Mr  Cambridge  for  the  specific  determination. 
We  believe  this  to  be  the  first  British  record  of  the  species, 
tliouiih  we  lioiir  fmm  Mr  Cambridge  that  it  has  also  beeu 
Uikeii  at  ClK-.IJ;ir,  .Somerset,  this  last  spring  (1894). 

Porrhomma  pygniEea  (Hi,). 

,V, ,/:».■ ,..»/, I,  lil.  Pj.i.r.  V.i'it  lirit.  snil  hel.,  nii.l  C»iiil.i.  .Si.i.l.  Dorset. 

AjiiwiitJiiliy  scaiuL',  a  few  specinu'iis  only  (some  of  wliich 
Mr  (Jaiiiljiiiiye  lias  hwu)  having  been  obtained  by  beatiiiji 


Porrhomma  reticulata  (Ci>)  =  P.  adipatum  (1.-.  K,). 

L;„fi,J.h  filnihaa.  Cftiiilin  Spill.  Dorset. 

TliiR    iiiicivsuiii^  ami   a|>parently  alpine  species  may   be 

cxjiecteil  to  occur  on  tlu^  tops  of  some  of  our  iiiyher  hills. 

seeing   it   has   been    recorded   from   tlie   Cheviots   and   the 

'  \Vp  nre  at  a  loss  to  uiid-rsfiiml  nl.y  llr  F.  P,  CimbrLlge  has  thooghl  it 
iii'i'i'.sary  to  Um'.ow  a  lourth  i(;iiiio  on  s  r-\-er'ws  uhkli  he  h.is  stioivn  to  be 
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mountaius  of  Aberdeen  and  Sutherland.  Hitherto,  however, 
we  have  found  it  only  under  stones  on  the  summit  of 
Scaldlaw,  the  highest  point  of  the  Pentlands,  where  a  male 
and  a  female,  both  adult,  were  taken  on  17th  October  1893. 
Od  the  Continent  it  has  only  been  found  among  the  Alps  of 
France,  Switzerland,  and  the  Tyrol. 

Hilaira  nncata  (Cb.). 

Neriene  uncata,  Cambr.  Spid.  Dorset. 

Two  examples  only  of  this  rare  spider  have  been  met  with, 
namely,  an  adult  male  uear  Aberdour  on  8th  April  1893,  and 
an  adult  female  (identified  by  Mr  Cambridge)  beside  Luffness 
Marsh,  4th  Oct  1893.  Professor  Trail  obtained  it  on  a 
mountain  in  Upper  Dee  about  twenty  years  ago.  Elsewhere 
it  seems  to  have  occurred  only  in  Dorset,  Northumberland, 
aud  a  single  locality  in  central  France  (Dept.  Cantal). 

TmeticuB  hardii  (Bl.). 

WaUkendera  hardii^  Bl.  Spid.  Great  Brit  and  Irel.,  and  Cambr.  Spid.  Dorset. 

Of  this  rare  spider  an  adult  male  was  captured  under  a 
stone  embedded  in  seaweed  at  high- water  mark,  Jova's  Neuk, 
Aberlady  Bay,  on  16th  Sept.  1893  ;  another,  supposed  to  be 
of  the  same  species,  escaped.  Dr  Hardy,  whose  name  it 
bears,  found  the  type-specimen  under  a  stone  on  Penmanshiel 
Moor,  Berwickshire,  in  Dec.  1848;  and  in  Sept.  1858  he  again 
obtained  specimens  in  the  same  locality  {Proc.  Berw.  Nat. 
Club,  1858,  p.  95).  The  only  other  locality  appears  to  be  in 
the  same  French  department  that  has  yielded  the  preceding 
species. 

Tmeticus  scopiger,  Grubc. 

Linyphia  rufa^  Cambr.  Spid.  Dorset. 

Widely  distributed,  but  not  common ;  at  roots  of  grass, 
rushes,  heather,  etc.  Adult  in  autumn.  Has  been  taken  in 
Berwickshire,  Aberdeenshire,  and  near  Glasgow,  and  is 
apparently  more  of  a  northern  than  a  southern  species  in 
Britain.  Abroad  it  appears  to  range  from  north-eastern 
France  to  Sweden  and  Siberia. 


f 

i 
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g_,iLiii  ih  Mm*.  »m'  PMwaik.  f .  JHt  sfte*  Snml  monU,  SSIh  Jul;; 
M>«r  W««;«s  FUt,  wL  j  u>l  (WO  V  *,  Any. ;  \Uo  of  JI«;.  } .  Aug.  -,  Lroo. 
f  .  3«f>t. ;    [UW04    f  ,  8«pt. :    DmMitionluul,   t*o    fi  i,  tbpt. ;    LuSum. 

tb^  f  ••  Oct.  i  Pw.U.ihK  i»*r  E«Ml.w  CoU^  i  wul  two  9  •,  0«. .  Do,. 


TmeticttB  ftbnormii  (Bl.). 

Vhm  •lMar«i(.  BL  S|M  Onat  HrlL  ana  IraL 


1 


R«r«,  a  Tew  specimens  ntily  bavint;  as  yel  been  met  wilh. 
It  ius,  btiwever,  alreiuly  been  recorded  from  Scotland,  nanifly. 
fnm  Pauley  {Sntomalo^.  1877.  p.  177). 

RmUl,  MH  KiikcmUr.  »L  j  ,  4th  April  1803;  PMi'Uiiibi,  »bot«  11<i|e1»I>. 
wIvT  tfMi.  Ill  9,  S3t<l  Not.  Ifi»S;  rtntmibonitjiiit.  ad.  V,  13Ui  'S(|<l. 
IBM  (UtatUM  h)r  Mr  Cwbride*). 

Tmetieu  nftu  (Wid.).  fl 

A'araM  rM*»-»«i.  Bl  S|)iil.  Gr«at  Bril.  uit  IrrL 
JVfnrw  ">.  rurahr    SpiH.  DorvC 

A  f^iiir.v  ?|ifLifi,  nf  which  we  have  obuined,  at  very  varied 
seas^ms  of  the  vtar,  one  adult  iii:ile  and  eight  females.  It 
o.furs  under  stones  aial  among  grass,  etc. 

KM.i.i.le  thoiu  four  muos  s^iith  of  Eiiiibiirgh,  *.  F^l).  Is93;  Wlitwn 
AU-ni,>ur  and  H'lrtHisUii.!.  ii(«r  tht  W»ier-\Vorka,  9  ,  9lh  April :  hv  boo.) 
t\-.-.::  a  m\lt  {0  f,«I  o(  AU-r.K-ur.  two  i  f.  lOlh  April;  S(,iukiL-  Den,  [.-ven, 
,'   .it.,i   i.  -nil  Aii^-  ;   Kri.il.>- -f  .Ml  in.    i,  ■l?:h  D«, ;    CfiiKlcklurt  ^V^oJ. 


Tmeticns  carpenter!,  Cb. 

An  adiili  male  2';i- !,.■«.<,  found  under  ;i  stone  at  the  back 
of  the  "T  "  wood,  ^wanston  (foot  of  the  Penlhinds),  on  ir>tli 
Nov.  It>ll3,  and  a  female  oblained  in  the  same  locality  (ami 
eitiier  on  the  same  day  or  on  -Otb  Oct.,  we  cannot  be  sure 
wiiich\  are  described  by  Mr  Cambridge  as  new  to  science, 
under  the  above  name,  in  the  current  volume  of  Froceedin^i 
ofihe  Ihr^.  Sal.  Hu<t.  ami  Antiq.  Fitld  Club  (vol.  xv„  p.  IIJ8, 
liij.  4.  KSm), 
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TmeticuB  reprobus  (Cb  ).^ 

'  Neriens  reprdba^  Cambr.  Spid.  Donet. 

Of  this  very  rare  and  little  known  spider>  we  met  with  an 
adult  male  and  numerous  females  beside  their  egg-cocoons 
under  stones  at  high- water  mark,  St  Colme  Bay,  Aberdour,  on 
9th  April  1894.  We  are  indebted  to  Mr  Cambridge  for 
identifying  our  specimens,  which  are  the  first  recorded  for 
Scotland.  The  type-specimen  was  found  under  a  stone  on 
the  coast  near  Weymouth  in  April  1879. 

Tmeticua  huthwaitii  (Cb.). 

Neriene  huUhvoaitii,  Bl.  Spid.  Great  Brit,  and  Ire].,  and  Cambr.  Spid.  Dorset. 

An  adult  male  taken  in  Spinkie  Den,  near  Leven,  Fife, 
on  27th  Aug.  1893,  and  two  females  found  under  a  stone 
at  Loch  Leven,  Kinross,  on  2nd  June  1894,  are  the  only 
examples  of  this  rare  spider  we  have  met  with  in  the  district. 
An  addition  to  the  Scottish  list. 

Tmeticus  expertns  (Cb). 

Linyphia  experta,  Cambr.  Spid.  Dorset. 

This  is  another  rare  spider,  of  which  a  male  and  a  female 
(both  adult)  were  taken  near  Largo,  Fife,  on  7th  Sept.  1893. 
In  Mr  Cambridge's  "  Spiders  of  Dorset,"  several  examples 
are  said  to  have  been  received  from  Berwickshire,  but  the 
precise  localities,  as  given  in  his  paper  on  "  Border ''  Spiders 
(Proc,  Berw.  Nat.  Club,  1873-75,  p.  319),  are  near  Wooler,  in 
Northumberland.  The  present  would  therefore  appear  to  be 
the  first  record  of  the  actual  occurrence  of  the  species  in 
Scotland. 

Tmeticus  bicolor  (BL). 

NerUH4  bicolor^  Bi.  Spid.  Great  Brit,  and  Irek 
Linyphia  bicolor^  Cambr.  Spid.  Dorset. 

Generally  distributed,  and  very  common  among  herbage 
and  under  stones  about  roadsides,  hedges,  woods,  etc.  Adults 
of  both  sexes  from  autumn  to  spring  —  apparently  most 
abundant  in  Oct.  and  Nov. 

^  We  believe  this  spider  to  be  a  Tmeticus.     M.  Simon  is  certainly  mistaken 
in  associating  it  with  PcdajwateUitis,  for  the  female  has  no  claw  to  the  palp. 


5fl4  PfWtedivys  of  the  Hcn/al  Phpmeal  Soddtj. 

ItuckaUiiKi  Kiuio,  Jul.,  i  •»!  V;  Bruili,  BiUonil,  utc,  ffh.,  *f«a  j^ 
tnon  !■:  ConUton,  SalUburj  Cn>)t*.  Currw,  I^^olu.  Uilmeny,  Mv., 
ona  or  two  d  *  ana  •  iovea  1  *  ;  AWrdmir,  Ai>HI,  i  and  two  f  i ;  P>I>}cu, 
Juna.  V  I  Al'arUdj'.  Htlnuo.  Loganln.  S*pt„  Mmatl  J  a,  moi t  f  t ;  BnIlj^ 
Fainuilabrail,  CBrualhj,  fttc.  (Pcutlaodi),  LnAiiea-i  UullacB,  «k ,  '■'a.. 
iiaoi«niu<ail.  dt  auil  t  h,  anil  *nnia  hardly  motnre :  Comiston,  Svaonhu, 
I^intlan<U,  Craiit'niHx*.  ffuv-.  iiuni«roiM  t%  and  Va;  CniglocLlnrt  Hill, 
Norlh  HurUin,  ato.,  Dec,  a  kw  .Jaaod  Vk. 

Tmeticus  ■ylTaticoB  (in.). 

A'rruw  fiii.ntini,  HI.  HjiW.  <"ir»at  Ilrit.  and  Irel..  and  Oambr.  Si-id.  DdimI, 
Witluly  distributed,  but  Cur  from  cominoQ.     Seems  to  k 
vit.s(!titittlly  nil  auluinii  apidor. 

Kfar  tMinbnrgh,  3UM  Uareh  1890,  ouv  id.  ?  :  IVntlHtidn  betveea  GVe- 
rorM  and  r^nrru.  *A.  f ,  Drntniliarelaiid  Moor,  ad,  i ,  and  Lnffncai,  (li.  t , 
■II  ft'p(.  IS98:  ftwan-Inn  Hill,  HTontl  J  a,  SnldUw,  ^  nnd  ?.  and  Ull' 
n«M  l.ink«,   i ,  all  Get.  1S9S  ;  Kanlrlg,  near  lUWno,  Nov..  odb  J . 

Tmeticiu  pnideiiB  (€b.).  ^^ 

Limgfkia  prvdena,  Utmbr.  Spid.  Dontu 
An  adult  male — whicli  i[r  Cambridge  has  idetitified — of 

tiiis  r.u'i!  sjiidci-  mhs  liiiiiid  on  tb<i  I'eutliiids,  beneath  a  stone 
lyiii;,'  closi;  lu  the  wiill  at  tlie  top  of  the  paws  between 
r.Liiiflliy  ami  SfjtUlhiw,  an  17th  Oct.  iyi>:!.  The  spei'ifs 
\v;is  olitiiiiieil  in  liui'wiik^bire  by  Dr  Haniy  alwiit  twenty 
viMr^  it,i;ii.      It  MiTurs  in    Duisist  and  on  the  Frendi  siion-s  of 

Micfoneta  fuscipalpis  (< .  i-.  K,),  Cb. 

y... ,..._«.,, ■:,,..  +  .V,  ,j.-'f-ll''.  V-\.  S].id.  Gri,'..:  Jim.  mA  iiil. 
,l/,.,..,i.f..  ,„,■../,„,  C.  I„  K    I,//.-'.  Siiiior,!.' 
(Ii'iiuially  'Hstriliiilcii   and   common.      Adnlts   practically 
tlniinj;liout    Ihe    yi;ir,    hut    most    abundant    ill     spring    and 
autumn. 

l;i.,i.U.  Cn.i«l.>,'kh;irt,  .U'.,  hV-l...    i^m'[    V^;    (j 


('.  L.  hi.,  is  B[iothi-r  sjm'i.'g.     On 
>  lotion  tliu  i<[>mfic  uoiiiruclaluc* 
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and  9  s  ;  Marrayfleld,  on  paliog,  March,  numerous  ^  s  and  9  8  ;  Aberdour 
and  Braid,  April,  a  fev  ^b\  Kirknewton  and  Black fonl,  May,  two  ^s; 
Momingaide,  Dreghoro,  Kinross,  etc.,  Jnne,  a  few  ad.  <$&;  Colinton  and 
Rosslyn,  July,  a  few  i  s ;  Leven,  Aug.,  many  i  s  and  9  s ;  Qlencorse, 
Gosford,  Kilconquhar,  Sept,  a  number  of  ($8  snd  98 ;  North  Morton, 
Swanston,  Bonaly  Gleo,  Aberlady,  Gullane,  Oct.,  many  <$s  and  98;  Braid 
Hills,  on  iron  fence,  Nov.,  five  i  s  and  one  9  . 

Microneta  innotabilis  (Cb ). 

Nerieiie  innotabiliSf  Cambr.  Spid.  Dorset. 

Of  this  scarce  little  spider  nine  specimens  only — all  adult 
females,  several  of  which  Mr  Cambridge  has  seen — have 
been  recognised.  New  to  Scotland.  It  appears  to  be  a 
winter  species  with  us. 

Craiglockhart,  ISth  Dec.  1892,  9  ;  Bonaly  Glen,  12th  Oct.  1893,  9  ; 
Scaldlaw,  14th  Oct.,  foar  98;  Bridge  of  Allan,  29th  Dec.,  9  ;  Leadburn, 
17th  Blarch  1894,  two  9  s. 

Microneta  conigera  (Cb.). 

Keriette  conigtra,  Cambr.  Spid.  Dorset. 

Kare,  two  adult  males  obtained  by  beating  furze  near 
Belstane,  Kirknewton,  ISth  June  1894,  being  the  only 
examples  we  have  as  yet  detected.  Is  recorded  for  Berwick- 
shire and  Aberdeenshire,  and  has  been  taken  by  us  in 
Inverness-shire. 

microneta  viaria  (Bl.). 

Neriene  viaria,  Bl.  Spid.  Great  BHt.  and  Irel.,  and  Cambr.  Spid.  Dorsut. 

Not  common,  but  taken  on  several  occasions  in  widely 
separated  localities,  and  adult  at  all  seasons  of  the  year. 

Aberdour,  by  rowl  leading  to  Water- Works,  April,  two  <f8  and  four  98; 
again,  in  wood  about  a  mile  to  east  of  village,  April,  three   i  a  and  numeroua 
98;  Spinkie  Den,  Leven,  Aug.,  five  <$  sand  two  9s;  Aberlady,  Sept.,   S  ; 
Scaldlaw,  Oct.,  two  98;  Bridge  of  Allan,  Dec.,  S* 

Sintula  diluta  (Cb.). 

Ncricne  diluta  +  N.  demissa,  Cambr.  Spid.  Dorset. 

Among  a  number  of  Theridiids  collected  on  16th  Oct. 
1893  among  moss  under  juniper  bushes  on  the  Pentlands 
above  Swanston,  Mr  Ciambridge  has  detected  an  adult  male 
of  this  minute  spider.     It  is  an  addition  to  the  Scottish  list. 
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OongyUdlnm  rnflpeB  (Sumi.). 

y'-riinf  munita,  Bl.  Spid.  Great  Bnt.  and  Inl. 
fi'trient  nifiits,  Cambr.  Sjiid.  Dorset. 
ApparenUy  local  blikI  ram     Has  been  taken  netu  Glasgow. 
Juno  1878. 

Gurord.  on  ibrub,  ITtii  Sep).  1»B3.  une  C,  not  ijuiu  iii«ture;  Luffui», 
on  Imcltlhiirn,  atli  Oot.,  ad.   «  . 

Oongylidiam  dentatum  (Wi<l.). 

Nrriime  dentnta,  HI.  Hpid.  Great  Brit,  autl  Irel ,  aiiil  Catnbr.  Spiil.  Dorut. 
C'ommoD  in  mnraliy  places,  alxiut  tho  roots  and  stems  of 
iris  und  other  pUnls,  \a  spring'  nnd  autuitin. 

Abcnlour  and  OticnIOD  Loch.  Ajiiil,  uvoni  ad.  i  ■  Hnil  oux  f  ;  I)gddiii|;' 
■tun  L(H>h,  Mh;,  ■  fnw  fa;  KowIjtd,  .Inly,  two  ?«;  Kilcoo'iahar  Lucli. 
8«|>l.,  man]' ad.  <!aaiid  ?■;  Kuith.Sept.,  i  and  llir«a  «■:  fUlerno,  Sept., 
two  f  s  ;  LutTneu  Hiirabi^ii,  4Ih  Ofl.,  a  nuiuliei'  of  i!  3  and  fimr  f  «  ail.,  aiid 
maiiy    i.  iiiim.  ;  DuJdingBt.iii  Locli,  Ulli  Oa.,  MUiiiiruui  nd.    J  a  .ud   Sv 

OongylidiTiin  fuscom  (Bi.). 

NtrUmfWiea,  Bl.  SfriU.  Ontat.  Brit,  aod  Irel. 

X'Tirntnip-clii,  Csmlir.  SpiJ,  Doniet,  p.  115:  see  also  ]i]>.  486  ami  ST*. 

Kiii-f,  a  lew  iiiiileri  uiily  rewyiiised.  llecotded  frurii 
Herwicksliii-e  in  187J. 

RohslvD,  -J-'iiii  -ruly  1S03,  n  ffw   ^  s  (i.l.iitilie.l  l.y  0.  I'.  C.) ;    n.'ar   UrK-. 


Gongylidium  agreste  (lil). 

-V.,' -;,/■,.//,,    111.    S|.id.    lii.-iit    lidl.   and   Irgl.,    iUid   CdiiLl.r.    SjiiJ, 

.\lipart'iitly  mre,  the  ouly  s]>ei'iTneiis  iileiititied  heiiig  two 
nditit  iiialfs  atul  two  t'cmalos  nittained  amoiiij;  sami  f>n  Lutt- 
i.pss  r.iuks,  .'.111  Del.  ISO:!.  J^ciit  to  Hhickwall  Trorii  llciwick- 
^liiru  by  In-  llaidy  many  yours  a-u. 

Gongylidium  retusum  (W.str,). 


Aiiotlier  rarity,  obtfiiiied  on   three  occasions  ouly.     Has, 
however,  .already  been  recorded  from  other  parts  of  Scotland. 
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Gkmgylidinm  momm,  Cb. 

This  species  rests  as  yet  on  a  single  adult  female  found  at 
-Aberlady  in  September  1893,  and  described  by  the  Rev.  O. 
X^.  Cambridge  as  new  to  science  in  Ann,  Scot.  Nat.  Hist,  for 
Jan.  1894,  p.  21. 

Tiso  vagans  (61.). 

Neriene  vagans,  BI.  Spid.  Great  Brit,  and  Irel. 
Neriene  longimana,  Cambr.  Spid.  Dorset. 

Bare,  but  obtained  in  several  widely  separated  localities. 
Mr  Cambridge,  who  took  the  species  near  Edinburgh  in  1861, 
looks  upon  it  as  of  more  frequent  occurrence  in  Scotland  than 
in  the  south  of  England.     Adults  from  spring  to  autumu. 

Salisbary  Gragi,  7th  March  1893,  ad.  i  ;  RosslyD,  27th  July,  ad.  S  and 
9  ;  Aberlady,  SOth  Sept.,  ad.  6  ;  Luffness  Links,  among  grass,  7th  Oct., 
ad.  6  (0.  P.  C. ) ;  foot  of  Camethy,  neur  Silverburn,  24th  March  1894,  ad.  6 . 

Erigone  atra,  Bl. 

Neriene  longipaXffis,  Bl.  Spid.  Great  Brit,  and  Irel. 
Neriene  alra,  Cambr.  Spid.  Dorset. 

Abundant  everywhere.  Adults  occur  at  all  seasons,  but 
are  especially  numerous  in  spring  and  autumn.  On  sunny 
(lays  during  Nov.  and  Feb.  the  wall  tops  for  miles  out  from 
Momingside  are  alive  with  the  present  species  and  Diplo- 
cephalusjrontatvs;  to  them  also  is  mainly  due  the  gossamer, 
which  we  occasionally  see  spread  over  the  fields,  making 
them  appear  in  the  light  of  the  morning  or  the  evening  sun 
like  the  surface  of  a  lake  moved  into  a  ripple  or  ice-bound, 
according  as  a  gentle  breeze  or  a  still  atmosphere  prevails. 

Wall  tops  and  palings  around  Edinburgh,  Feb.  and  March,  ad.  S  s  and  9  s 
abundant;  Braid,  Feb.,  under  overhanging  bank,  a  few  ^s;  Oxgangs, 
5th  Feb.  1893,  ploughed  field  entirely  covered  with  gossamer,  which  must 
have  been  made  in  the  course  of  a  few  hours  duriug  the  early  part  of  the  day, 
yet  by  three  o'clock  in  the  afternoon  it  was  with  difficulty  that  half  a  dozen 
of  the  spiders  (^8  and  9  8)  could  be  got  for  identification  ;  Clubbiedean, 
Pettycur,  etc.,  March,  common  ;  Aberdour,  Balemo,  Glencorse,  April,  ad. 
^sand  9  8;  Kinross,  2nd  June,  ad.  ^s,  9s  com.,  and  many  cocoons  (these 
contained  on  the  average  about  fifteen  eggs,  some  of  which  were  hatching) 
attached  to  the  undersides  of  stones — one  stone  had  fifty -two  on  it ;  Sea- 
field,  etc.,  June,  a  few  ad.  Sb;  Hillend,  Rosslyn,  Temple,  July,  a  few  ad.  <}  s 
and  one  9  ;  Lcven,  Aberlady,  etc.,  Aug.  and  Sept.,  uuni«!routt  i  s  and  9  s  ad. 


ndiiBm.:  Wpaf  GHil»n«  (NstkiHla),  MIk  Oct.,  two*.!,   j.-  ■>llt<^  '^ 
■nd  nttlinip  kruuml  E-Iiiit'ntsl'.  tUl-mo,  tU..  Not-.,  nany  JonJ  e*. 

Krigone  losgipalpis  (9vn<L) 

.Y'rvv  lon^palpit,  Oinbr.  Spid.  I>ocMt. 
I'robal.ty  widely  distribntcd,  but  na  a  rule  far  from  common^  * 
4)11  «kI1  twrniKl  Fitirniilchcail,  Fob.  1883.  two  i  »  and  tiro  g  «  wl.  ;  aru"^ 
Ahardoiir.   Agitil,   two    S»\   I.ulTnaM  Mnh*,   oil  Madhllh,   lat  Jnii«  ISgO,    . 
nmocrniM  inBixl  ;>i  Gulluiii.  0<H.,  onu  d. 

Erigone  promiscua  (<'>•}■ 

S'litia  promiKua.  CauiliT.  Spid.  I>c.r»*t. 

Appiir«ntly  rare  in  the  distiict,a  niugle  sgiecimen — an  adiiit 
itinlc — t>btain«d  near  lioealyn  on  26ch  July  1893,  and  since 
identifted  by  Mr  Cambridge,  being  the  only  one  as  yet 
detected.     Ha»  been  taken  in  Perthshire  and  AberdeeDsbire. 

B^^^^^^  Zriffone  dentipalplB  (Wid.). 

Wiilfly  (listiibiiteii  and  fairly  common,  especially  in  spring; 
ami  iiiituiim,  but  nothing  like  so  abiiiulant  as  A',  ali-n. 

S,,li,l,iuy  l-Lig^,  uiiiiiT  stnip^,  lliir.'ii,  a  f.'w  .ui.  i*  aii<l  9m;  T^r.l.at 
l:.^■..■.^..i.',,nJ  riilliii);,^.i.dii.'!.i  l-.^iiiiU'.-,  Marob,  :.  (.■»  i  , -.  llurraylicl.l.  .ni 

.liil.v.  nnTiii.l«-r..r  ^s;   lUli-rno  aj>il  Kil.o(i.]»lm. ,  Sv]-!,,  >i«rpral    (Is;   B-.n«Iv 
i;k-ii  ati.t  S.al.ll.-',  Oil  .   a  h-sv    i  s  nii,l    f  ,  ;    I.uMdiS-  Linli,,   aiiu.iis  >.ii,.i, 

Lophomma  punctata  IBI.). 

ifnld'imeri'  )i'iiu-h,:„,  HI.  6\»d.  Cr^at  lirit.  ami  Irel,,  an-l  t'aml.r,  Spi.l. 

lliithcr  local,  beiti;:  partial  to  swamjiy  places,  and  not  very 
plcntil'iil.  As  yi-t  we  have  only  detected  adult  males  in 
antuniii. 

I)u.iaiiiH>to.i,  May,  3  lew  ail.  9  s  ;  Kilcomiuhnr  I,oeb,  Sppt.,  a  nniiil.er  oF 
a.i.  i»  and  9h;  Lutrunis  I'tirliiin  I'oii.i  Hii.l  in  ililclies  on  the  Lin ki-,  Ot'l., 
UKOO'I  i"i"iy   dsaiui   ¥3;    Uiui.iiDgstuii  l.utli,  Out.,  wvoial  Jaanii   S  s,  one 
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Dicymbium  nigrum  (Bl.). 

Kerien€  nigrOy  Bl.  Spid.  Great  Brit,  and  Irel.,  and  Cambr.  Spid.  Dorset. 

Probably  widespread,  but  not  plentifuL  Mr  Cambridge 
finds  it  in  April  and  May,  but  we  have  met  with  it  only  in 
scutum  n. 

North  Morton,  Balerno  (on  wall),  Swanston  Hill,  Aberltdy,  Oct.,  half  a 
«lozen  ad.  S  s  and  as  many  9  s ;  Braid  and  Blackford  UilU  (on  walls  and 
'palingM),  Morton  (at  foot  of  wall),  Nov.,  five  S  s  and  two  9  s. 

Gtonatium  rubens  (BL). 

Xeriene  nibenSt  Bl.  Spid.  Great  Brit,  and  Irel.,  and  Cambr.  Spid.  Dorset. 

Generally  distributed  and  very  common.  Adult  males 
obtained  from  end  of  summer  to  winter ;  females  practically 
throughout  the  year,  but  most  abundant  from  autumn  to 
spring. 

Backstone  Farm,  Jan.,  9  ;  Blackford  Hill,  Braids,  Comiston,  Hillend, 
Bonaly  Glen,  etc.,  Feb.,  many  98;  Woodhou8ele<»,  Loganlee,  Currie, 
Balerno,  etc,  March,  many  9  8 ;  Braid  Hills,  Aberdour,  etc.,  April,  several  9  s ; 
Kirknewton,  May,  9  ;  Dreghorn,  Jnne,  9  ;  Rosslyn,  Penicuik,  £dgelaw,  July, 
several  ^s,  more  98;  Leven,  Wemyss,  etc.,  Aug.,  numerous  ^s  and  98; 
Loganlee,  Sept.,  a  few  ^s;  The  Bush,  Pentlands  above  Boghall,  Scaldlaw, 
Oct.,  a  number  of  ^  s  and  9  s  ;  Kaimes,  Bridge  of  Allau,  etc.,  Dec,  6  8  and  9  s. 

Gtonatiom  rubellum  (Bl.). 

Xeriene  rubella,  Bl.  Spid.  Great  Brit,  and  Irel. 
Nericne  isahellinay  Cambr.  Spid.  Dorset. 

Probably  widely  distributed  and  fairly  common,  but  not 
nearly  so  abundant  as  the  last.  Males  adult  in  summer  and 
autumn. 

Kate's  Mill,  near  Colinton,  Feb.,  ad.  9  ;  Arthur's  Seat,  April,  9  ;  Kosslyn 
and  Temple,  on  young  firs,  etc.,  July,  many  ad.  6  s  end  9  s  and  some  imm. ; 
Rate's  Mill,  July,  ^s  and  9s;  Kirknewton,  Aug.,  9;  Balerno,  Sept,  i 
not  quite  mature. 

Gtonatiam  bituberculatum  (Wid.). 

Neriene  bituberculalaf  Bl.  Spid.  Great  Brit,  and  Irel.,  and  Cambr.  Spid. 
Dorset. 

Widely  distributed  but  not  common;  partial  to  marshy 
places.    The  males  are  adult  in  spring  and  summer. 

Marl  pit  near  Davidson's  Mains,  March,  several  imm. ;  Duddingston  Loch, 
May,  ad.  <J  and  9  ;  swamp  near  Doune,  May,  ad.  S  and  9  ;  Loch  Leven, 
June,  ad  <J ;  Rosslyn,  July,  9  ;  Kirknewton,  Aug. ,  three  9  s  ;  near  Leven, 
Sept.,  9  ;  Luffness  liarshes,  Oct.,  9. 
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Diflmodicns  bifnmi  (Bl.). 

Waldiutetra  h\fiv«ji,  Bl.  Sp:(l.  Urcttt  BriL  aod  Irel.,  and  CjhiU.  SpiJ. 

Donnl. 

A)>[iareut1y  rare;  adtilt  aboub  the  beginning  of  summer. 

Near  Kirknewlon  on  fuizo,  IRlh  May  1834,  two  adult  males 

and  several  females;  Dreghoru,  oa  hedge,  26th  June,  adult 

male  and  feinalir.  -^^ 

Diplocephalas  cristatiu  (Bi.).  ^^ 

tyaUXTtuitra  erinUUii,  Bl,  Spid.  Great  BKt.  and  Int.,  Bad  Cambr.  Spid. 

Doiwt. 

Widespread,  but  not  very  common  ;  adult  from  autumn  to 

spring.     Behind  grass  at  foot  of  a  wall  is  a  favourite  habitat. 

Fairmilfhrvl,   Fob.,   iiiim«roiu  ad.    i»  and    9s;   Roaalyn  and   EaUrao, 

March,  two  S*  und  tlircg    !i;   KoirmiJ.baid,   Booal;,  Aberlndy,  aollanc, 

Got.,  uutneroun  jiiaiid  Vh;   Crnigmillur,  Nov.,   i  ;   Oteenbink,  Dec,  four 

dvanil  (is  9l 

BiplocephalaB  froBtatas  {BL). 

IfaldMiatfa/rontaM.  Bl.  S|iitl.  Ureal  Briu  and  Irel.,  and  Canilir.  8piil. 

Dorsdl. 
Vury  j^i!ii(?r;iliy  distrilmti'd  ami  abundant,  running  on 
I'lMiui-'s  ami  \viilI-to[is  on  bright  days  Iroru  autumn  to  aprin;;. 
In  Dur.syt  Mr  Cambridge  iinds  it  in  May  and  June;  with  ns, 
however,  it  is  anything  but  a  aunimer  spider.  The  fact  that 
lour  records,  which  rel'er  almost  entirely  to  adult  specimens, 
fall  very  hirgi-ly  into  March  anil  October,  suggests  that  the 
species  is  iiroliably  dniilile-brooded.  Immature  examples 
noted  in  Jan..  Keb.,' March,  and  Nov. 


Cumiston.  elc  ,  Ja.i.,   Hevc.l  a.i. 

6  .H    M 

1    9  s  and   a  few  YoiirR  ;    llrmd 

Illlvn.l,   etr.,   K«b.,   a   miiiiber  .il    6 

s  ail 

</»,  ^oitie   iiiiiii.  ;   Gieeuliauk, 

{iHilyii,  WihhIIioiis.1.  ,-,    boiialy  (;ki 

To 

liiff  Ut.sLTVuir,  Ciirrie,   BaUruo 

Kirkiiftttuu,  Addifwell,  M uroylioM, 

..p|.a 

utc,  on  rall-topn,  I'aliiigs,  vU:, 

lur.'li,  a.liilla  of  both  svxvs  Ti'iy  liu 
i>Itil  :    Aljirrduur,  •■U:..  AjiiiJ,  ,-uiuu  a 

"""" 

anil   9^;    Lcven,   Luirutas,  eU'., 

.S.pt.,  a  giiud  many  ■.id.  J  s  .iiiJ  9b,— on  :J;"illi  Hgcit^a  Btld  bI  Luflness  MaiiM 
was  so  ti)ni|i1«tuly  i>r)V('ri'il  uitli  ^ssamiT,  on  wliiuli  tliin  and  one  or  two  atbt^r 
K|iecio9  weru  fiiund,  as  to  ^h~o  it  tlie  ap|xHiriiiiFa  of  a  frozen  lake  ;  Comjston 
Kuad  (uii  wall-top).  North  Morion,  The  ButiL,  liogiiall,  liunimit  of  Wust  Kipp 
(I'BDtland^).  l(on»ly,  Hal.Tij..,  OnlLin...  «tc  .  Ovt..  a.liilts  of  both  sexes  vtty 
abiindaut  -.  Cuniisloii.  Uivgliom.  Branlf,  Nov.,  in>iny  aihilt^  and  a  few  imni.; 
(,ir(;tijb.iuk.  CiJifjIoukli.iil.  Kiid^i-of  AlUi.,  Dfc,  a  fciv  ,id.    J  s  and    9^. 
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Typhocrestufl  digitatiui  (Cb.). 

This  spider,  of  which  we  have  obtained  but  a  few  specimens 
on  the  shores  of  the  Forth  in  East  Lothian,  is  an  addition  to 
the  British  fauna.  It  seems  scarce  on  the  Continent,  though 
it  has  been  taken  at  stations  from  the  shores  of  the  Bay  of 
Biscay  in  North-west  France  to  Marseilles  on  the  Mediter- 
ranean, at  Nuremberg  in  Silesia,  and  also  in  the  Swiss  Alps 
at  the  Great  St  Bernard.  Mr  Cambridge  has  recently 
redescribed  the  species  from  one  of  our  specimens  (Ann. 
Scot.  Nat  Hid,,  1894,  p.  19). 

Loffness  Links,  near  Aberladj,  Sept.  1898,  an  ad.  6\  Do.,  5tli  Oct., 
another  ad.  6  ;  Links  behind  Gullane,  9th  Oct.,  two  ad.  S  s. 

Entelecara  erythropus  (Westr.). 

Walekenailra  erythropus^  Cambr.  Spid.  Donet. 

Not  common,  about  a  dozen  specimens  only  having  as  yet 
been  obtained  by  us,  and  these  all  in  inland  localities.  lu 
June  1861  Mr  Cambridge  found  two  adult  males  on  a  wall  at 
the  foot  of  the  Pentlands  above  Currie,  and  described  them 
as  new  to  science  under  the  name  of  Walckenaera  borealis. 
Apparently  a  summer  spider. 

Kate's  Mill,  near  Colinton,  17th  Jaly  1898,  ad.  6  ;  Bosslyn,  25th  July, 
ad.  6  and  9  ;  Kirknewton,  9th  Aug.,  ad.  6  ;  Dreghorn,  od  hedge,  26th  June 
1894,  ad.  6  ;  Braid  Hills,  on  furze,  30th  Juno,  ad.  i  and  half  dozen  9  s. 

Arseoncus  humilis  (Bl.) 

Wdldcenaira  hvmilia,  Bl.  Spid.  Great  Brit,  and  Irel. ,  and  Cambr.  Spid. 
Dorset. 

We  have  only  met  with  this  minute  spider  on  one  occasion, 
namely,  on  9th  Oct  1893,  when  a  few  males  and  females 
were  obtained  among  *'  marram  "  grass  on  the  sandhills  behind 
Gullane.  In  June  and  July  1861  Mr  Cambridge  found  a 
number  of  adult  males  running  on  the  pavements  in  the 
streets  of  Edinburgh. 

Arseoncus  crassiceps  (Westr.). 

Walckenaira  crassiceps  +  JV.  affinitcUa^  Cambr.  Spid.  Dorset. 

A  single  specimen  (an  adult  male)  of  this  very  rare  spider 
was  obtained  on  the  margin  of  Loch  Leven,  close  to  Kinross, 
on  2nd  June  1894, — an  addition  to  the  Scottish  list 


I'roceeiiini/s  of  the  U-'t/iil  Vhyitii-al  S'l-irti/. 
Troxocbms  hiemaliB  (Bl.). 

,1  Brit,  Slid  IkI..  mi  Camhr.  Spii 

Apparently  very  uncutomon.a  puir  (mlult  mnle  adiI  female) 
found  among  dead  tenves.  etc,  hi  k  wood  aboni  n  uiiie  to  the 
ui»rtb-east  of  Abordoiir,  Fife,  oil  UHli  April  I89;t,  being  the 
only  exfttniiltiH  as  yci  detected.     An  addition  to  tiie  Scottish 


Lophocarennm  parallelum  (Bl.). 

Slid  lr«I. ,  sdJ  Cambr.  S].ul. 

Another  rarity,  of  whifili  an  adult  male,  ideittiiied  by  Mr 
Cambridge,  was  found  among  grasa  ou  LutTuees  Links,  Ksst 
l^thian,  on  6th  Oct.  l«!>3. 

IfOphoc&renam  nemorale  (W.), 

iraleimnftn  wnio,-ali>.  Bl,  Sirt.l,  Grail  Brit.  «n<l  Ir»I. ,  mil  CkmliT.  Spid. 

D«Mt. 

Dii  niid  undpr  furzi'  bushps,  not  common.  Our  sppcinipns 
wi^ru  taken  in  eiiily  spriui;,  but   aucordiii;!  to  Mr  Ciimbridi^c 
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Cnephalocotes  curtus,  i^im. 

Un   .'.Ui  Out.    l^'.i:i,  fuiir  or  live  uiliiU  uiiilcs  niul  about  a 

doKen  luiiiales  of  tins  uiosl  iuturesliu;.,'  addition  to  the  Britii^li 

fauna,  w\n  found  lunon^  .'Jitiid    :Lt  l.be  roots  of    "  luarratn " 

grass  oil  the  cast   side  ul'  Abcilady    Hay.     Our  idenlilicaUou 
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has  been  confirmed  by  Mr  Cambridge.  The  species  is  recorded 
by  H.  Simon  from  Martigues,  near  the  mouth  of  the  Bhone, 
in  France ;  Arbucias,  Catalonia,  in  Spain ;  and  Alexandria,  in 
Egypt  The  occurrence  of  such  a  characteristic  Mediterranean 
species  on  the  shores  of  the  Firth  of  Forth,  opens  up  some 
interesting  problems  in  animal  distribution. 

Plsesioerasraa  permiztus  (Cb.). 

Walckenaifra  permixta,  Cambr.  Spid.  Dorset. 

In  swampy  places,  widely  distributed  but  not  very  com- 
mon. We  have  as  yet  taken  it  only  in  late  summer  and 
autumn,  which  is  the  season  when  it  occurs  in  France, 
according  to  M.  Simon,  but  Mr  Cambridge  has  found  it  in 
Dorset  in  May. 

Temple,  27th  July,  an  ad.  i\  Drnmshoreland,  Sept.,  6  ;  near  Kirkcaldy, 
Sept.,  i  and  two  98;  marshy  spots,  Laffiiess  Links,  Oct.,  a  dozen  ({sand 
several  9  s  ;  Daddingston  Loch,  Oct ,  a  doz-n  i  s  and  9  s. 

PlsesiocreraB  fascipes  (Bl.). 

JFakkenagra  fuscipes,  BL  Spid.  Great  Brit,  and  Irel.,  and  Cambr.  Spid. 
Dor!tet. 

Widely  distributed  and  fairly  common  in  spring  and 
autumn. 

Br^iid  Hills,  Feb.,  S  ;  Rosalyn,  Carrie  Moor,  Kirknewton,  Pettycnr  (Pife), 
March,  m  namber  of  ad.  ^8  and  a  few  9  s ;  Tordoff  Reservoir,  29th  March 
1898,  6b  and  9a  abnndant  on  railing;  Aberdour,  Otterston,  Hopetoun, 
April,  seTeral  ^s;  Blackford  Hill,  and  Pentlands  above  Hillend,  May, 
two  69;  Swanston,  Lnffness  Links,  GuUano,  Oct.,  a  few  6fi;  Dreghorn 
Woods,  Nov.,  6  and  9 . 

Ptesiocrsdnis  alpinus  (Cb.). 

This  species,  of  which  we  have  taken  specimens  in  several 
localities  around  Edinburgh,  and  which  is  recorded  now  for 
the  first  time  as  British,^  appears  to  be  a  characteristically 
mountain  form.  It  was  discovered  in  1865  by  Rev.  O.  P. 
Cambridge,  at  Bruck-am-Muir,  in  the  Styrian  Alps,  and  lias 
also  been  taken  in  the  Tyrolese  Alps,  at  an  elevation  of  6000 
feet.     Its  only  other  known  locality  is  in  the  Maritime  Alps 

*  While  this  paper  is  passing  through  the  press,  Rev.  0.  P.  Cambridge 
records  this  specie*  in  Proc.  Dorset  Nat.  Hist,  and  Ant.  Field  Club,  vol.  xiv. 


574  Protxalingi  of  tkt  Koyat  Pkyneal  Societ;/. 

uf   Soutiierii    France,  where  M.  Simoo  has  found   it     Mr 
Cainbri<lge  has  confirmed  our  idenlificatioa. 

CmgniilUr  Cu>tl«,  b«b)ii<l  Rtva  at  funt  of  wall.  2S(b  Ko*.  ISn,  two  St 
■nd  rout  9«ft<l.  1  KainiiilHiMd,  to  aimilir  MtiwtioD,  IStb  Dau.  1B»S,  two  j« 
ag<l  two  ¥■:  PantUnib  Bbon  lliUciiil.  uniler»une,  31th  Feb,  IS9&,  i  •■») 
}  1  Uu.,  IBth  May  18B4,  i{  ;  niadiide  aboiii  a  uiie  Dortli  of  AUarluor.  9ib 
Aiiril  1893,   j;  Trini'ln,  37tli  July  1  fibs,   S- 

Tapinocyba  mitia  (Cb). 
Mr  Cambridge  int'ornia  us  that  among  a  umnltei'  of  s)jiders 
we  sent  hira  from  the  I'euUatids  above  Swanston,  wljere  they 
were  collected  on  If>th  Oct.  1893,  he  finds  an  adult  female  of 
this  mmute  species.  We  believe  the  only  other  recorded 
Uritiab  habitat  for  it  is  Bloxworth,  in  Doreetshira  The 
female  of  the  species  was  described  in  Ann.  and  ^fal/.  Not. 
Biat.  for  1882  (sur.  5,  vol.  ix.,  p.  8),  and  the  male  in  Froc. 
Jkn-s.   Nat.    Hitt.   and  Antiq.   Field  Club,   1883   (vol.   xiv^ 

p.  ir.9). 

Caledonia  evanui,  Cb, 

This  species  rests  a**  yet  on  a  single  specimen,  an  nilult 
ijiikle,  t'ouiid  amim^  moss  under  heather  uii  the  I'euilaud 
Hills,  on  14th  Sept.  l»9:i;  the  exact  loeality  is  a  little 
alwve  the  aht'pherd'a  cott.ige,  by  tin;  path  leaiiiiig  iVom 
(Jlencorse  Ueservoir  to  Carrie.  Mr  Cambridge's  description 
and  fijiure  of  the  species  will  be  found  in  the  Annals  of 
^■oltish  Xalcml  Jlislorr/  for  January  1S'.I4,  p.  21. 

Minyriolus  pugillU3  {Wid.). 

ir,>/.hir<':-i:  j",.i;ilii,  C.iml.r.  S]iiJ.  Dursfl. 
or  this  ('xwi'liinyly  niiiiule  s])ider,  which  is  only  aboiit 
.,'.,  of  an  inch  in  lenytli,  we  found  two  ailult  males  and 
Sfvenil  females  (some  of  which  Mr  Cambridge  lias  seen) 
among  duhris  under  he;tther  near  the  top  of  Bonaly  Glen,  on 
12th  Oct.  18'.K'..  We  know  of  oidy  one  previous  Scottish 
record,  namely  from  Inverury  in  Aberdeeiisliire. 

Wideria  antica  (Wid.). 

ir..M<miir.i  ..„IL'.i,  l!l.  SiM.L  Grrat  ilrit.ana  Irfl,,  aihi  Cnml.r.  Spi.I.  Dorset, 

Widely  distributed  hitt  not  coninion.     Mr  Cambridge  finds 
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it  in  May  and  June ;  we  have  found  it,  however,  chiefly  in 
autumn.  In  France,  M.  Simon  finds  it  both  in  spring  and 
autumn. 

Leadbam,  March,  9  ;  near  Kilconquliar,  Sept.,  9  ;  Pentlands,  by  path 
leading  from  Glencorse  He»ervoir  to  Currie,  14th  Sept.,  <$  jost  after  final 
moalt;  Lnffuess  Links,  on  buckthorn,  Oct.,  two  98;  Gullaue,  at  foot  of 
wall,  Oct,  9  ;  Bonaly  Glen,  Oct.,  9  ;  Swanston  Hill,  Oct.,  ad.   6 . 

Walckena^ra  nudipalpis  (Westr.). 

Very  rare,  an  adult  male  found  among  moss  in  an  old  fir 
plantation,  Luffness,  East  Lothian,  being  the  only  specimen 
we  have"  yet  discovered.  It  has  been  taken  in  Berwickshire, 
and  near  Paisley. 

WalckenaSra  obtusa,  Bl. 

Another  rarity,  of  which  a  single  specimen,  an  adult  male, 
was  taken  among  moss  and  heather  on  the  Pentlands 
(between  Glencorse  Reservoir  and  Currie  Moor),  on  14th 
Sept.  1893.     Has  been  found  by  Dr  Hardy  in  Berwickshire. 

Walckena^ra  actiminata,  Bl. 

This  singular  species,  the  adult  male  of  which  carries  his 
eyes  on  a  tall  slender  process,  reminding  one  of  a  miniature 
lighthouse,  arising  from  the  fore-part  of  his  head,  is  widely 
distributed,  and  fairly  common  under  stones  and  among 
moss,  etc.    Adult  males  in  autumn  and  winter. 

By  Braidbom,  Comiston,  Bonaly  Glen,  Balemo,  Loganlee,  Eirkncwtou, 
Saliabory  Crags,  March,  a  nvmber  of  ad.  9  8,  singly  or  at  most  two  together ; 
Aberdoar,  April,  9  ;  Wemyss  (Fife),  Aug.,  imm.  9  ;  Luffness,  in  old  fir 
plantation,  Sept.,  two  ad.  9s;  Luffness  Links,  S«^pt.,  three  ad.  S^\  Bonaly 
Glen,  Oct.,  9;  near  Bavolaw  Castle,  Oct,  three  Sb\  Pentlands  between 
Boghall  and  Swnnston,  Oct.,  three  i&  and  three  9s;  Pentlands  above 
Hillend,  Nov.,  9  ;  Swanston,  Nov.,  6  and  9  ;  Bridge  of  Allan,  Dec,  two 

Prosopotheca  monoceros  (Wid.). 

Walckaiaera  monoceraSy  Bl.  Spid.  Great   Brit,   and  Irel.,   and  Cambr. 
Spid.  Dorbet. 

Of  this  very  rare  spider,  which  is  now  recorded  for  the 
first  time  as  Scottish,  a  single  example,  an  adult  male,  was 

TOL.  XII.  2  P 


f'7B  r^-'Ktedin'jS  i<f  Ihf  Roj/at  Phi/fi^n!  Surirty.  ^M 

taken  at  the  foot  of  a  wall  behind  the  village  of  Giillane  in 
E&st  I^thian  on  9th  Oct.  1893. 

Coroicalaria  cuspidata  (Bt.). 

Walctnmfra  eufpiUala..   BL  SpUI.  (jreat  ItnC.  >n.l   Irel.,  anU   C«iii1ir. 
Spid.  Dotiiut 
I'rwbably  wMely  liislHbuted,  but  seemingly  rare.     Atliills 
in  apriitg  mid   autumn.     Hob   beeu  taken  in  Berwickshire 
and  near  Castle  Douglas. 

RtMalyii  Oteo  ■  Jitil*  balonF  the  cutle,  JUrcb  1893,  three  <!  ■ ;  bj  roadiidi 
■Ikivh  Halrrnu,  Uarah.  Ihm?^;  LugHulee,  Pvntkuila,  Muitb,  duiilf  ;  D»ir 
huga,  Sept.,    i, 

Oeratmella  breviB  (Wid.). 

WaldfttaJ'ni  deprciK,  Bl.  8pid.  OreM  Brit  and  Ircl. 
WaJj-J^tnatra  hrfrit,  Cinibr.  S[)id.  Domcl. 

Seemingly  widely  distributed  but  not  commoD.  Appeai-s 
to  have  a  preference  for  heaths  and  moors.  Adulta  iii  spring 
and  aatumn. 

navelnw  M.»9,  mnniif;  hpatber,  March,  9  ;  Artliiir'»  Seit,  April,  9  ;  Vast 
ft  Lciiy,  May,  [id.  i  :  liavtl.iw  Mu^a,  Sei.t.,  ad.  i  ;  HoEnly  GIfn.  Oet.,  i 
i>i>.l  v';  ,S..al,l|aw  |l'«ntlaiiils).  Oct.,  livj  99;  North  Mortun.  Oct..  ?; 
Liilldc^s  Links,  niitun^'  cut  ttr,is.s  IH't  ,  hii  ud.  ,!  and  Liuii.?ri>ua  iiiini.  i  - 
and   Vs:  Arlliiir'sSvat,  Jnu«  ISOl  (Mr  CaiiihridH-)- 

Geratinella  brevipes  (Wcstr.). 

W'akkrnmra  l.nrijHs.  Caiiibr.  Sj.id.  Dorset. 

Apparently  even  leas  common  than  the  last,  to  which  it  is 
clo.'iely  allied.  Has  been  taken  near  Aberdeen.  Mr  C'uni- 
bridge  has  seen  some  of  our  specimens. 

N*«r  the  Moor  above  Ciirrie.  -liui  March  1 833,  iiil.  i  :  Arthur',  3*at  niii 
iinluUiry  Cragh,  Marclj,  a  h-K  i  9  ;  iimoti^  stonus  on  bilUiJe  aliove  lAthJuu- 
burii,  Ittth  0,t.,  imad.   i  niiJ  iiiauy  itiiiii.   J  a  ami  *  9. 

Maso  sundeTallii  (\\'e8tr.). 

.WWoif  '.1,1,1-mllii,  Csmlir.  .S[iid-  ll""fl. 

]!ari>,  iind  now  reooidcd  for  the  first  time  as  Scoltish. 

Hy  wood  alioiit  a  mile  iiorth-.ast  of  Abcrdour,  iOth  A[iril  ISHS,  Iwo  -i-.; 
Havelftw  MoiiS,  Hth  Ai>ril,  9  ;  Kusslyii,  ■Jrtli  July,  blI,  i  (hhowutoO.  P.  C); 
ISridgc  of  Allan,  2m,  Pe.-.,    9. 
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Pachygnatha  clerckii,  Sand. 

This  well-marked  spider  is  widely  distributed  and  common 
in  the  district  in  beds  of  iris,  carex,  and  other  plants  grow- 
ing in  marshy  places.  Adults  may  be  obtained  at  most 
times  of  the  year. 

Bj  Bnudbuni,  Feb.  and  March,  three  ad.  <5  r  nod  a  number  of  9  a ; 
Otterston  Loch,  April,  9  ;  LufTness  Links,  May,  a  few  ad.  S  a  and  9  a ; 
Daddingston  Loch,  May,  9  ;  Loch  I^ven,  June,  ad.  S  and  9  ;  Rosslyn, 
July,  9  ;  Kilconquhar,  among  reeds,  Sept.,  many  ad.  6  s  and  9  a ;  Drum- 
shoreland,  Sept,  a  few  9  s ;  LufTnesa  Marshes,  amoDg  iris,  Oct.,  ad.  6  b  and 
9a  abundant;  Daddingston  Loch,  Oct.,  many  6a  and  9s;  Greenbank, 
Dec.,  ad.  6 . 

Pachygnatha  degeerii,  Sund. 

Generally  distributed  and  abundant  practically  throughout 
the  year.    Adult  males  chiefly  during  spring  and  autumn. 

Comiaton,  Balemo,  Habbie'a  Howe  (Pentlands),  Kirknewton,  Pettycur, 
March,  ad.  ^  a  and  9  a  common ;  Donibristle,  Burntisland,  Arthur's  Seat, 
April,  a  few  ^s  and  98;  Aberlady,  etc.,  May  and  June,  a  few  98;  Fair- 
milehead,  lat  July,  ad.  6  ;  Rosslyn  Castle,  among  cut  graaa,  25th  July, 
many  imm.  and  young;  Isle  of  May,  17th  Aug.,  6  (just  mature)  and  9  ; 
Leren,  Elie,  etc.,  Aug.  and  Sept.,  numbers  both  ad.  and  imm. ;  Balemo, 
Dmmaboreland,  Luffnesa,  Sept.,  many  ad.  ^a  and  9  s;  Gosford,  Sept.,  imm. 
9;  Ozgangs,  Boghall,  Bonaly,  Oct,  (^aand  9  a  common  ;  Bridgi*  of  Allan, 
Dec.,  9  ;  etc 

"Walckena^ra  bicolor,  BI." 

In  June  1861,  Mr  Cambridge  found  an  example  (an  adult 
male)  of  this  minute  spider  under  a  stone  on  Arthur's  Seat. 
Unfortunately  the  type  has  been  lost,  and  it  is  next  to 
impossible  to  say  now  where  it  ought  to  be  placed  in  the 
systematic  list,  or  to  which  genus  it  should  be  assigned. 
We  have,  therefore,  thought  it  best  to  insert  it  under  its 
original  name,  at  the  end  of  the  Theridiidie. 


Family  BPBIRIDJE. 
Meta  segmentata  (Cik.). 

Efttira  ineliuata,  Bl.  Spid.  Great  Brit,  and  Irel. 

Generally    distributed    and    very    abundant,    fixing    its 
orbicular  webs  on  all  sorts  of  bushes  and  herbage.    Adults 


578  I'rocetdings  of  the  Jfoyal  Pkyncal  Society.  ^| 

in  flpring  and  enrly  mimmer,  ood  ag»iii  in  autumn,  whnr" 
they  Btv  Tur  more  numerous.  The  ajiriny  examples  are 
l^t^'uerally  regarded  as  smaller  than  the  autumn  ones,  but  we 
have  taken  as  tine  apecimens  in  May  as  in  harvest-time,  and 
us  small  ones  in  Oct.  as  during  the  firet  half  of  the  year. 
Ou  A  nunny  foreuoon,  after  a  night  of  heavy  rain,  it  is  most 
interesting  to  watch  them  spinning  fresh  snares,  which  they 
tlo  in  a  very  methodical  and  rapid  manner.  We  have  seen 
Olio  of  these  beautiful  weba  constructed  within  an  hour. 
Thd  silken  egg-cocoons,  of  which  each  female  makes  several, 
are  pliiced  under  stones,  in  crevices  in  walls,  etc.,  and  con- 
tain about  80  or  90  eggs — the  exact  numbers  in  six  instances 
were  78.  ?J,  8:5,  85,  88,  8S. 

The  fallowing  f«  in  »niity»i»  of  nur  trftnAr,  IfBViiig  out  tlie  localities, 
which  Br*  very  numcroiu.  Uit  luige  o*ar  the  wliola  Jittiict:— lUrcb,  ail,  S 
BDil  ■  ftwimm.  9»i  April,  »  number  of  Bd.  9  b  »nd  aoma  rery  yonng;  M»y. 
a  r«w  ail.  f  B  and  *oin*  rray  young ;  Jnue,  a  numlwr  of  young,  Jtoiue  veiy 
■niall;  July,  iniiu,  «nd  young  uxami.W  conmon;  Aug.,  ndulli.  btkI  imui, 
SMinplot  abundisti  Sept.,  ailulu  wry  abundant — tome  fine  colanr- 
*BrUtfM;0«t.,  adult*  abuuiknt,  and  «om«  very  young,— 18 tb,  f  undertone 
Iwnii!*  [liKht  ceK-eopnoni ;  Not-.,  B  number  of  J B  anil  many  ?■;  Hw.,  a  few 
v. 

Meta  meriaiiae,  i^cop. 

t:,..i ;.<..-/.,  -.  K.  .-.UlH,  lil,  S].i,i.  Great  liiit.  oii.l  Ircl. 

Wiik'ly  diatiibiiti'd  atui  fairly  coiiinion,  pliiciiij;  il.'i  snare 
under  oveihiiuj^inj;  Utiiks,  detached  pieces  of  rock,  and  thick 
ivy,  iir  in  the  luuuths  of  caverns,  drains,  etc.  Adults  in 
spviri;^  and  early  suniiiier,  and  again  in  autumn. 

Ky  llrjinlbutn,  Ftl>.  aa^  Marcb,  five  J  a  »na  six  9  a  ad.,  acd  a  number  of 
yunus;  l(<«.lj-n  Okn,  Marcb,  ml.  £  and  l«o  9  =  ;  !>...,  July,  ^eve^ll  imm.; 
Woo.ll.uuatl.-i.>,  funie,  ml.rii.i,  .M^in-b,  n  iiunil..r,  nlo^Ily  .)UilQ  youn)!; 
AlHJr.iunr,  lUitli,  <:le.,  A|.ril,  a  few  it.iiilt.  olhBr»  youiij;;  Cjllntoii,  Eil(;.'law, 
iiu.lT.-[ui>le,  July,  a  few  v.iuuK  9a;  Lfveu,  Kirkiiiiwtoii,  lU',,  Aug.,  two  ,i.l. 


Tetragnatha  eztensa,  L. 

Tliia  easily  recognised  species — which  occurs  in  the  a.liilt 
state  diiriuy  suiuniei  on  buslies  and  herbaye  in  tlie  vicinity 
of  iHiuda  and  ditches — appears  to  be  very  local  here. 

Haitb,  on  yew  bualies  by  the  lake,  Sib  A[iiil  li,[<l,  mI.  9  and  seroral  imm. 
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near  Largo,  Sept,  one  youug  9  ;  Gosford,  on  yews  by  the  p<m(li,  Sept,  ad. 
9  and  many  young  examples;  Luffness,  Sept.,  two  yoong  9  s. 


Oyclosa  conica  (Pall.). 

Epeira  coniea,  Bl.  Spid.  Great  Brit,  and  Irel. 

Very  rare,  a  single  example — a  male  not  quite  mature — 
shaken  off  a  young  conifer  in  Gosford  grounds,  £ast  Lothian, 
on  17th  Sept.  1893,  being  the  only  one  as  yet  detected.  Has 
been  taken  in  Aberdeenshire,  and  also  in  Banffshire,  by 
Professor  Trail. 

Zilla  x-notata  (CI.). 

Epeira  similia,  Bl.  Spid.  Great  Brit,  and  Irel. 

Very  common  in  all  the  towns  and  villages  along  the 
shores  of  the  Firth  of  Forth,  but  apparently  very  local 
inland.  Constructs  its  snares  in  the  angles  of  doors  and 
windows,  under  the  eaves  of  buildings,  and  on  palings, 
walls,  etc.  Pairs  in  Aug.  and  Sept.;  the  males  then  dis- 
appear, but  many  of  the  females  remain  by  their  egg-cocoons 
till  they  are  killed  off  by  the  frosts  of  winter.  In  green- 
houses, where  it  is  not  uncommon,  we  have  seen  adult 
females  in  spring.  It  is  a  nocturnal,  or  at  least  crepuscular 
spider,  seldom  leaving  its  den  during  the  daytime.  In  the 
twilight  one  may  be  seen  on  every  snare  busy  devouring 
some  unfortunate  insect.  Occasionally  a  pair,  male  and 
female,  may  be  observed  on  the  same  web. 

Greenhonsee  in  Edinbnrgh  Bbtanic  Garden  and  in  Dalkeith  Gardens, 
April,  a  few  9  a,  and  many  very  young;  East  Wemyw^  Leven,  Largo,  Elie, 
Rilconqobar,  Aug.,  6  b  and  9  8  abundant,  both  ad.  and  imm. ;  Leven, 
Kirkcaldy,  Aberlady,  Elast  Lioton,  etc..  Sept,,  ad.  Sb  and  9  8  abundant; 
Dnddingston,  etc,  Oct,  a  few  9  8  beside  their  egg-cocoons;  Morningside 
and  Craiglock  hart,  Nov.,  a  few  9  s  by  their  eggs;  on  rock  at  Duddingston 
Loch,  Slst  Dec,  9  all  but  deaiL 

Zilla  atrica  (C.  L.  K.). 

Epeira  calophylia,  Bl.  Spid.  Great  Brit  and  IreL 

Widely  distributed  and  abundant,  making  its  snares  on 
whins  and  other  low  bushes,  and  only  occasionally  on  rocks, 
walls,  and  palings.     Pairs  in  Aug.  and  Sept. 


faAn— .  IVtbiBB^  a  l|w]t«i>9g:  FiimUifcMJ,  •!£.,  Jmly,  nuny  rousg. 
Artkn'i  Sat,  Hk  Aa«..  ad.   V ,  aail  Mnmw  Imm.   f  and  fa;  Lugn, 


\ 


,  Uc,  8e|>t.,  adnlu 
m\  Oct^ii.    «    ud  Mnnl  ti; 

I  vallj,  TadalT,  Ksv^  >  Bnabfr  af  9«  hcnik  tkcJT  egg- 
4  (^unr,  Dk.,  f  :  BtUk*  •(  AlUn.  Jan.,  v . 

Bpeira  cnenrUtiaai,  CL 
This  pnttjr  faci^l-greeii  spider  is  Tu  from  common  aronml 
Ediobngh,  wben  k  aeaas  to  be  coofined  to  omameDtal 
•kraW  ftnd  ooaihn  in  bige  gardeu  uid  pleaanre-grounds. 
Id  mtniaer,  whoa  it  is  sdalt,  we  haro  fonnd  it  more  readily 
in  tb«  HighlMuU  (C«lUnder,  Kingtissie,  Aviemore),  and  then 
oa  Toniig  pints  on  the  outakirts  of  woods  And  plantations. 

i«r,  «B    Wdtim^imia,  April,  ■n-nat  joaKg,  linl 
■  7*«,  Apn),  jroung  «  ;  UopeloUII.  PD  vi>«.  A|iri1, 
lann.  (  amA  yvmt^  S  i  OfforJ  grvanit,  on  orDimanUl  lit,  «  ntiaiV>«r  ter]' 
nsBS  (■  SrpL,  arfalto  lu  Joac 

Epeira  diademata  (CI.). 

/■,.....  .1*.  -  '-.^  ',  HI.  S|-i.l.  Great  Brit,  ^ml  Ir*l. 

Thi-  lar^i  ,ui.l  iiaTnlsiinii*  species,  popularly  kimwii  as  the 
"  .Mnh'ii  spuiyi,"  ii  wiilcly  distriimieil  and  comimm  in  tlie 
ilistrict.  It  is  tiol.  however,  so  iiitich  an  inhabitant  of 
^■ardt-Ti'  :ts  of  wild  luifuhiv.ited  loe.ilities.  Pairs  about 
harvcsi-iinie.  The  e^',i:s=,  to  the  iiiiniber  of  several  hundred 
(wc  have  counted  4tJ7  and  .n44).  jiru  deposited  in  autumn  in 
A  larye  round  emjiHin  i>f  yellow  silk,  but  do  not  hatch,  iis  far 
as  we  have  obsi-rvfil,  till  tlie  followiny;  Ajiril  or  May — the 
yoiui;;  apparently  not  reaching  maturity  till  Aug.  or  Sept.  of 
the  .succeeding  year.  ^Vc  have  never  observed  adults  in 
(spring  or  early  sunituer,  which  wotdd  seem  to  indicate  that 
they  do  not  survive  the  winti-r.  Youny  hatched  in  the  end 
of  A]iril  iiud  bef,'inniuy  of  May,  and  placed  in  a  fern-case, 
were  not  observed  to  liave  formed  orbicular  snares  till  about 
the  middle  of  June. 

Hon»ly  (ilfii  un.)  [,oHiiiiliT  (IViillamU),  iVltjnir  Links,  March,  several 
yuuiig  'in;  licuid  Itills,  A''Fiduiir,  Ai<ri],  a  DitniboT  aliout  bair-growQ  ;  Kirli. 
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newtoo,  etc,  May,  a  few  imm. ;  Braids,  June,  imm.  6  a  and  9  a  and  aotne  very 
yonog;  Roaalyn,  Penicuik,  Edgelaw,  Weat  Linton,  July,  a  good  many  imm. 
and  young;  Arthur'a  Seat,  Braids,  Thornton,  etc.,  Aug.,  ad.  in  and  9», 
aod  imm.  examples  common ;  Glencorse  (Pentlands),  Long  Yeater  and 
Tynefield  (Eaat  Lothian),  Leven,  Largo,  etc.  (Fife),  Sept.,  adults  and 
young  examples  common  ;  Bonaly,  etc.,  Oct.,  a  few  young  9  s. 


Epeira  agalena,  Walck. 

Rare,  the  only  examples  we  have  found  being  two  males 
and  a  female,  well  grown  but  immature,  and  a  number  of 
smaller  specimens  beaten  from  a  young  conifer  in  Grosford 
grounds,  East  Lothian,  on  17th  and  20th  Sept.  1893.  Has 
been  taken  in  Perthshire  by  Mr  Morris  Young,  and  at  Avie- 
more,  in  Inverness-shire,  by  ourselves. 


Family  THOMISIDJE. 

Xysticns  cristatus  (CI.). 

ThomisHs  cristtUtUf  Bl.  Spid.  Great  Brit,  and  Irel. 

Universally  distributed  and  abundant.  Adults  of  both 
sexes  are  common  from  March  to  June;  the  males  then 
practically  disappear,  but  the  females  remain  in  evidence  for 
some  time  longer,  and  are  to  be  found  occasionally  in  every 
month  of  the  year.  Young  and  immature  examples  are 
abundant  in  autumn  and  early  spring.  Females  appear 
always  to  be  much  more  numerous  than  males. 

The  following  is  an  analysis  of  our  data,,  leaving  out  the  localities,  which 
are  yery  numerous,  and  range  from  the  Isle  of  May  to  Stirling,  and  from  thu 
shores  of  the  Forth  to  the  tope  of  the  highest  hills: — Jan.,  seyeral  imm.  and 
young;  Feb.,  numerous  9  s  and  a  good  many  is^  tk  few  of  the  former  ad., 
the  others  imm.  and  young;  March,  many  9  s  ad.  and  imm.,  and  a  few  imm. 
^s;  April,  ad.  9  8  common,  and  several  ad.  Sb,  also  a  number  of  imm.  9  8 
and  some  very  young ;  Mny,  a  number  of  ad.  9  s,  a  few  ad.  i  s,  and  some 
young;  June,  an  ad.  6 ,  and  several  9s  both  ad.  and  imm.;  July,  imm.  and 
young  9  s ;  Aug.,  two  ad.  and  several  imm.  i  s  and  many  9  f,  a  few  only 
being  ad.;  Sept.,  a  few  imm.  is  and  many  9s,  a  few  being  ad.  and  some 
quite  young;  Oct,  numerous  imm.  and  young  examples,  and  a  few  ad.  9s; 
Nov.,  numbers  young  and  imm.;  Dec,  ad.  i  and  a  few  9  s,  one  being 
mature. 


5S2 


rrottedinip  of  (he  Hot/iil  Fhyaieal  Stxiely, 


Zysticos  bifasoiatiu  (C.  l.  K.).  ^ 

Tkomitut  U/ancmlut,  m.  S|>id.  Oiwl  Brit,  ami  Irtl. 
Fuuud  on  Artliiir's  Sent,  in  Jane  1861,  by  Mr  Oambridgo^ 
\V«   have   not  as  yet   taken   it   ourselves  in    the   diBtricL^:: 
Kinvrai^,  in  Inverness-shire,  being  indeed  the  only  ScotlisL;^^ 
kxrality  in  which  we  have  detected  it. 


XTSticQS  erraticns  (Bi.).  ■ 

Thmitui  trralieui,  Itt.  Spkl.  Grekt  Brit,  and  Inl.  ^ 

This  spccicH  was  iilso  Tonnd  by  ]Mr  Cambridge  on  Arthur's 
Sett  in  June  1861.  It  has  been  tnken  at  Banchory,  in 
Kincardinuehire.  hy  Professor  Trail,  but  liku  the  last  it  in 
evidently  a  rare  spider  in  Scotland. 

Oxyptila  trux  (Bt.). 

Tlw::^-n^,tTwt,  Bt,  S|>ld.  Grwt  Bnl.  ana  Jr.^l. 

Apiuiruntly  nut  common,  but  females  and  immature  examples 

nuy  have  occasionally  been  mistaken  for  those  of  the  uexC 

siioc!P5.     Males  ailult  in  antumn. 


Oxyptila  atomaria  (P«ii/. ). 


A|.|H.tis  In  W  ^^■^AA^■  ilistiihiittid  and  fairly  cornmaii. 

W« 

havo  ii'il  \K'X.  iiiL't  with  the  achilt  iiiak'  here,  hut  imli^ii 

'i:  I'y 

Mr    ('aiiihri(lj;i.'s    exiu'i-ifiui,-    in    Dorset,    ami    r.ur    f>«-i 

11   ill 

liiveriioss-shiiv,    wo    may    suppuse   it   occurs   in    ^lay 

and 

•hino. 

i;,«J^id,.,    Hitl,-!!.!,    I-Vl..    .1.1.     V     and    IBO    vounR;    Atlliiirs    Soa 

t   and 

SalUbury    CfaK^    -M.^rch,    i  i^:l.r    or    nine    ad.     ?s  ai.d  as   iiia.iy  iinm 

,.    (Mr 

r  AUitdour,  auioug  de^d 
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«d.  and  two  yooDg  ?■  of  the  very  pale  variety — the  T.  palfidus,  B1.; 
Arthur's  Seat,  Aag.,  ad.  9  ;  Luffoenff,  Sept.,  two  imm.  9  s  ;  Do.,  Oct.,  S  and 

9  imm.  (O.  P.  C);  Bi>ghall  (south  side  of  PentlandR),  Oct.,  68  and  98 
imm.;   Bonaly  Glen,   Oct.,   young  9;   roadside,    Kaimes,   Dec.,   numerous 

9  a  imm. 

Oxjrptila  simplex,  Cb. 

An  adult  female  Oxypiila,  found  on  13th  June  1894, 
beside  a  stone  in  an  old  limestone  quarry  at  Longniddry, 
East  Lothian,  has  been  identified  by  Mr  Cambridge  as  belong- 
ing to  this  species,  which  has  not  hitherto  been  recorded  for 
Scotland. 

Philodromug  aureolas  (CI.). 

Generally  distributed  and  abundant;  easily  obtained  by 
heating  furze  and  other  low  bushes.  Adult  about  the 
beginning  of  summer. 

Botanic  Garden,  March,  several  imm.;  Cor8tor|)hine  Hill,  Hopetoun, 
Aberdour,  etc.,  April,  many  imm.  6 8  and  9s,  some  quite  small;  Braid 
Hills,  Belstaoe  near  Kirknewton,  etc.,  May  and  June,  many  in  and  9  8  ad. 
and  imm.;  Seafield,  end  of  June,  a  few  quite  f>mall  ;  Dreghorn,  Penicuik, 
July,  several  imm.,  others  young;  Kosslyn,  July,  ad.  9  beside  her  brood  ; 
Arthur's  Seat,  Aug.,  a  few  young;  Thornton,  Lcven,  etc.;  Aug.,  a  few  ad. 
9  8  and  numbers  imm.  and  young ;  Glencorse,  Aberlady,  Gullane,  Tynio^- 
hame,  Sept.,  several  ad.  9  8  and  many  imm.;  Bridge  of  Allan,  Dec,  6  and 
9  imm. 


Family  LYOOSIDA 

Pirata  piraticus  (Cl.). 

Lycosa  piratica,  Bl.  Spiil.  Great  Brit,  and  Irel. 

Widely  distributed  and  common  in  marshy  ground.  The 
majority  breed  about  June,  but  we  have  seen  a  female 
carrying  her  egg-cocoon  in  September. 

Balerno,  Glencorse  Reservoir,  etc.,  March,  a  number  imm.;  Bavelaw  Moss, 
Aberdour,  Burntisland,  Otterston,  April,  many  imm.,  somu  quite  small ;  Luff- 
ness  Marshes,  May,  ad.  9  .and  numerous  imm.  <5  sand  9  s;  Duddingston  Loch, 
Luffness  Links,  etc.,  Juno,  ad.  c^sand  9  8  common,  a  number  of  the  latter 
carrying  egg-cocoons;  Peebles,  July,  a  few  ad.  9  8;  Moss  near  Thornton, 
Aug.,  common,  ad.  and  imm. ;  Drumshoreland  Curling-Pond,  Leven,  LufT- 
ness,  Sept.,  common,  ad.  and  imm.,  a  few  ia  ad.;  Kilconquhar,  Sept.,  9 
carrying  egg-cocoon ;  Ltiffness,  Oct.,  young  common. 
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Trochosa  picta  (Hahn).  ■• 

ly^oia  piita.  B1.  Spiil.  Great  Bril.  aii.l  Irel. 
Thin  handsome  and  most  interesting  spider  is  common  on 
BandhilU  on  both  sides  of  the  Firth  of  Forth,  whera  it  may 
be  seen  running  in  the  sunshine,  or  may  be  dug  from  its 
tubnlar  hole  in  the  sand.  Adult  males  in  spring  and 
summer. 

rfttfcur  \in\*,  Pifo,  SIth  Muth,  ooqiikid,  td.  X%  and  ?*,  and  imm. 
•xiBipW*  of  ruliiiit  *ltra :  l»y  Xn  wMt  of  Abeidoor.  April,  od.  j  i  nod  V  ■  in 
thmrcrlk;  vhoro  at  DalmsD]'  Park,  April,  ad.   j  and  f  ;  MndhUl^  Lairnp» 

•ad  GulUni  Iink>,  ail.  it  and  ;■  aod  imm,  aianiplm  of  variona  aiiei, 
rommon,  tnnninK  or  baaVing  in  the  sunsblnc;  Do,,  Aii^..  8«pl..  and  OtL  , 
nianjad.  fa  in  tbair  cylindrical  celU;  coaat  brtwnn  Lrvan  and  Eli*,  Aug. 
a  Taw  ad.  f  a  in  ihdr  <vl1>,  und  yoiing  rnminnn  on  tbi  aand. 

Trochosa  mricola  (De  u,). 

Lj/tvui  nimpttirii.  R1,  Spid.  Gnat  Bril.  and  Ir«l. 
Not  common,  und  apixtreuUy  vwy  muclt  confined  to  the 
(»)HSt-lin«. 
DalBtHrBay,  twdar atoMi  at Ugk-wkternaA.  April,  two  daud  two  !■ 

«ii.;  Patm-nv  r*rk,  A|'ril,iiLl.  9:  Gorebridj;'-,  Ajiril,  ...1.  ?;  Ab,.rln.ij,  it 
f.iot  i.f  «all,  M«y,  ail.  ,<  -iiid  lliteu  9  ~ ;  T.tvcu  Links,  Aug.,  ad.  9  :  I.uffnfu 
l.iiik.,  S,.|.(.,  two  .U.iii.lsii  9sfld.;Tynin(;li!nneBay,  und.T  atone*,  Sejl, 
iiiimpr.ii*   ,'«..ua   i^;   Luirii.-.-.,  i.lil,  two  jil.    I  s  auii  wviT.d  y-mig. 

Trochosa  terricola,  Thot-. 

/,«,■...,.  f..,nl,i,;i,  HI,  Si.id.  (iri^al  llrit.  ;,„d  Ir,!, 

Widely  disiriliuted  and  not  uncommon. 

Foot  of  Caniflliy  d'enllnnds),  under  al«w,  24tb  Mar.li,  ail.  rf  and  !; 
AWrdouraii.lUalnicny,  A]>ril,  two  »d.  9!i;  Brai.l  Ilills, -2:>tb  AytiX,  9  oilh 
.■KB-cornnn;  l>«iillaiiil».  al...vc  llillrnd,  Miiy,  v.ry  Ur);,.  9  ;  Cettycur,  June, 
imm.  V;  Artlmr'*  Suat.  Aiij;.,  ad.  i  ;  i,.vin,  Au^.,  a.i,  9  ;  LulToesa,  .Sf[>t., 
/  ;  HaliTiio,  Sept.,  l«P  mimu,  9-i  (ilcm'uisv,  Siiit.,  ',  ;  I'entUnds  aliov< 
lr..Khilll,  (>it,,s,v,T..I  >..|inK  9a, 

Trochosa  pulverulenta  (Cl ). 

7,.,<-..wi  r"j.nj-,  m,  S|.i,I.  CiBit  ilril.  and  Irel, 
T-i,.,.l,i/<T  /'.•herid.rnia,  t'nmlir.  Spid,  Duraet. 

Widely  distrilnilfd  and  common.  The  majority  attain 
maturity  in  May,  Imt  IIjc  time  varies  ci  little,  of  toursp, 
nccoriiiii;:  to  llio  tj;tUiii.'  of  the  season. 
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Moor  Above  Carrie  and  near  Cobbinshaw,  second  half  of  March,  a  number 
of  imm.  i  8  and  9  a ;  on  south  6ide  of  Camethy,  24th  March,  6  s  and  9  e  in 
great  abundance,  but  apparently  all  still  imm. ;  Donibristle,  etc.,  April,  a 
good  many,  some  ad. ;  Dalmeny  Park,  woo<l  near  Kirknewton,  etc.,  May,  ad. 
6  8  and  9  s  common ;  moor  near  Thornton,  Aug.  and  Sept,  a  few  ad.  9  s  and 
many  imm. ;  Glencorse  and  Balemo,  Sept. ,  a  few  imm. ;  Pentlands  above 
Boghall  and  near  Bavelaw  Castle,  a  good  many  imm.  and  young. 

Trochosa  andrenivora  <Cl). 

Lycosa  andrenivora,  Bl.  Spid.  Great  Brit,  and  Irel. 

This  fine  species — one  of  the  finest  of  a  fine  genus — is  rare 
in  the  district,  the  only  localities  in  which  we  have  as  yet 
found  it  being  on  the  coast  of  Fife. 

Pettyrur  Links,  among  roots  of  grsss  on  overhanging  sandhill,  24th  March 
1893,  ad.  6  and  two  9  8  and  four  young;  Leven  Links,  12th  Aug.,  two 
imm.  9  8. 

Lycosa  amentata  (CI.). 

Lycosa  saccatOt  Bl.  Spid.  Great  Brit,  and  Irel. 

Generally  distributed  and  very  common.  Towards  the  end 
of  April  and  during  May  the  majority  attain  maturity,  and 
females  carrying  their  egg-cocoons  are  common  in  May  and 
June.  Three  cocoons  examined  contained  33,  41,  and  56 
eggs  respectively. 

The  following  ie  an  analysis  of  our  records,  leaving  out  localities: — Feb.,  a 
number  young  and  imm. ;  March,  many  imm.  i  s  and  9  8  and  young  ;  Apri], 
many  imm.  ^s  and  9  8  and  some  ad.;  May,  many  ad.  in  and  9  8;  June, 
numerous  ad.  ^  s  and  9  8,  many  of  the  latter  carrying  egg-cocoons — also  one 
or  two  imm.  98;  July,  numbers  of  9  8  ad.  and  imm.,  a  few  with  egg* 
cocoons;  Aug.  and  Sept.,  a  few  ad.  9 a  and  many  imm.  (mostly  9  8)  and 
young ;  Oct. ,  a  few  imm. 

Lycoia  lugubris,  Walck. 

Apparently  very  local,  but  common  where  it  does  oocur. 

Wood  about  a  mile  north-east  of  Aberdour,  among  withered  leaves,  10th 
April  1803,  ad.  6%  and  9s  abundant;  Durie  House,  near  Leven,  among 
withered  beech  leaves,  Aug.  and  Sept.,  many  imm.   i  8  and  9  s. 

Lycosa  pullata  (Clk.). 

Lycosa  obscura,  Bl.  Spid.  Great  Brit,  and  Irel. 

Universally  distributed  and  very  common.  During  April, 
May,  and  June  adults  of  both  sexes  are  abundant.    The 
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Rt  Piinkold,  and  at  Mnclialls,  noar  Aberdeen,  hy  ProfesBor 
Trail. 

AWnbrar,  nmong  ttonM  nn  nanny  hank  on  «Mt  uJe  of  tha  hubonr,  flili 
auJ  Hh  Ajiril  1893,   i  kiiil  nevcnil  ?  k  ««1I  growu  bat  vljll  imni.  V 


Neon  rcticnlatQs  (Bl.). 

Sallitm  nlieulatHi,  Bl.  SjiM.  GrMt  Bril.  ■iiii  IrcK 

Exlreniely  local,  indeed  we  kiiow  of  only  one  habitat  iu 
the  district,  namely,  tlie  Queen's  Park,  Kdinburgh,  where  it 
was  discovered  by  Mr  Cambridge  iu  June  1861,  and  where  it 
is  still  fairly  common.  In  the  north  and  west  of  Scotland 
we  have  taken  it  at  Aviotuore  and  at  Oban. 


Euophryft  erraticoa  (Walck.). 

Satlinu  .li,l.<..-i,^,  m.  Sj.iil.  Gnat  Brit,  and  Irel. 

Thu  appears  to  be  also  a  very  local  species  in  the  district. 

It  ha.t  been  taken  near  Paisley  by  Mr  Morris  Young,  and  we 


havf  found  it  at  Avi 

llb,'kr<ir.l  Hill.  : 


jre  ill  Inveniess-sliire. 
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as  often  on  a  dry  bank  or  hillside  as  in  any  other  kind  of 
locality. 

Dalmeny  Park,  under  log,  Jan.,  two  yoang  9  8;  Arthur's  Seat,  Pettycur, 
Oamethy,  Leadbnru,  March,  a  good  many  iinm.  6b  and  9s;  Donibristle, 
April,  a  few  iuim.  6  s  and  9  s ;  Pentlands,  Luffness  Links,  May,  a  few  ad.  6  s 
and  9  8;  Pettycur,  Luffness  Links,  June,  a  number  of  ad.  6  b  and  9  s  (some 
carrying  egg-oocoons) ;  Thornton  and  Leven  Links,  Aug. ,  four  ad.  6  s  and 
seyeral  9  a  (some  carrying  eggn),  inim.  and  young  common ;  Keilsden  (Largo), 
Luffness,  Sept.,  a  few  ad.  9  s,  others  young;  near  Bavelaw  Castle,  Turnhouse 
Hill,  Luffness,  Oct,  a  few  imnu  6b  and  9  b;  Bridge  of  Allan,  Dec.,  6  and 
9  half  grown,  and  one  quite  small. 

Lycosa  monticola  (0.  L.  K.). 

Lycosa  exigtM  (in  part),  BL  Spid.  Great  Brit,  and  IreL 

Apparently  very  local,  and  probably  pretty  much  confined 
to  the  vicinity  of  the  sea. 

LeFen  Links  (Fife),  10th  Aug.  1893,  an  ad.  9  ;  Isle  of  May,  ISth  Aug., 
three  ad.  9  s  and  several  imm.  Mr  Cambridge  has  seen  some  of  these 
specimens,  and  confirms  our  identification. 


Family  ATTIDJE. 

Epiblemum  scenicnm  (01.). 

Sallicus  scenicus  (in  part),  Bl.  Spid.  Great  Brit,  and  Irel. 

Widely  distributed  and  common.  On  bright  sunny  days 
from  spring  to  autumn  it  may  be  seen  hunting  for  flies  on  the 
warm  surface  of  walls,  rocks,  and  occasionally  palings,  and 
in  the  crevices  of  these  it  passes  the  winter  in  a  silken  cell. 

North  Morton,  Feb.,  common  (ad.  9  s  and  imm.  6  b  and  9  s),  hibernating 
under  loose  lime  on  wall;  Arthur's  Seat,  Craiglockhart  Hdl,  Pettycur,  March, 
numerous  ad.  9s  and  imm.  6b  and  9s;  wall  at  Comiston,  April,  9; 
Aberlady,  Tynefield,  etc..  May,  ad.  (fsand  9  8;  Mom ingside Park  (on  wall). 
Braid  Hills  (on  rocks),  etc.,  June  and  July,  many  ad.  6  b  and  9  s  (especially 
the  latter),  and  some  young;  Merchiston,  Lundin  Tower  (Leven),  Aberlady, 
Tyninghame  (on  paling),  Aug.  and  Sept.,  a  number  of  6  s,  more  9  s. 

Heliophanns  enprens  (Walck.). 

Salticus  cupreuSf  Bl.  Spid.  Great  Brit,  and  Irel. 

Kare,  and  probably  very  much  confined  to  rough  banks  on 
or  near  the  shores  of  the  Firth  of  Forth.     Has  been  taken 
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The  feiuiile  resemblea  the  male  in  the  general  character  of 
iU  markings,  but  the  abdomen  U  of  a  whiter  ^Tound  colour. 

This  spider  la  nearly  allied  to  Pidi/iia  hormiis,  Cambr., 
described  from  N'ortli  Greenland.'  but  differs  in  having  the 
legs  destitute  of  dark  aunulationa  (the  legs  of  the  male 
being  M'holly  immaculate,  and  in  one  only  out  of  a  dozen 
females  was  a  very  faint  trace  of  anuulation  visible),  and  in 
the  broad  sub-abdominal  black  band,  which  is  absent  in  the 
Gi-eenland  spider.  From  IHclgna  itrumfi/tnrfa,  Linn.,  the  longer 
ladial  joint  of  the  palpus  and  the  longer  spur  (springing 
from  its  very  extremity)  distinguishes  it  at  once,  while  from 
Uidytia  uncinaUi,  Thor.,  uot  ooly  does  the  spur,  being  shorter 
than  in  that  species,  distinguish  it,  but  the  abdominal  piitteru 
and  markings  ai'e  totally  different.  It  is  also  allied  to 
IMcti/iM  pusilta,  Westr,,  but  the  latter  is  a  smaller  and 
darkei'  Spider,  and  differs  likewise  in  the  structure  of  its 
palpi.  The  habits  of  this  spider  are  quite  unusual — the 
males  appearing  to  frequent  bare  sandy  spots  on  the  sea- 
sliore,  while  the  females  CMiceol  themselves  under  fragments 
of  sea-weed,  blown  beyond  high  water-mark,  and  in  these 
fuiiii  thcif  sliylit  siuuea  and  e^L,'-coi;ooiifi. 

Adults  of  botli  soxes  were  found  by  Jlr  William  KviUis 
close  to  the  shore  on  Lull'iiesfl  IJnks,  Kast  Lothian,  in 
-liiut;  1S!I4.  A  iiunibur  of  iiuiiiature  cxuiiiples  had  bet-ii 
tikori    by    him    in    lliu    same    locality   during    the    previous 


Exri.AVAnox  uk  I'i.ati;  \II. 


.  Ili.tiiilJ"'"'  u'l'^'l""-  ""honing  il.a 
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SESSION  CXXII. 

Wednesday,  IQtk  November  1892. — Johnson  Syminoton,  Esq.,  M.D., 
F.R.S.E.,  retiring  Vice-President,  in  the  Chair. 

The  following  gentleman  was  elected  an  Ordinary  Fellow  of  the  Society : 
Albert  A.  Lintem,  Esq.,  B.Sc. 

The   retiring  Vice-President  delivered    an    Opening   Address  on   "The 
Cerebral  Convolutions  in  the  Primates." 

Dr  Traqnair,  F.R.S.,  exhibited  an  unusually  coloured  specimen  of  the 
Thomback  {lUtia  elavata). 


Wednesday ^  2\8t  December  1892.— Professor  H.  Alleyne  Nicholson, 
F.G.S.,  F.L.S.,  President,  in  the  Chair. 

The  following  gentlemen  were  elected  Ordinary  Fellows  of  the  Society: 
Thomas  Bowhill,  Esq.,  F.R.C.V.S. ;  Henry  Main  waring- Holt,  Esq., 
M.R.C.S.,  L.S.A. ;  Edward  Laidlaw  Thomson,  Esq. 

The  Acting-Secretary  submitted  the  following  Report  by  the  Council : 

REPORT  OF  COUNCIL,  189192. 

The  Council  beg  to  submit  the  following  Report  upon  the  state  of  the 
Society. 

I. — Membership. 

During  the  post  Session  the  number  of  new  Fellows  admitted  amounted  to 

twelve,  but  against  these  must  be  placed  the  names  of  Fellows  deceased, 

resigned,  or  written  off  the  roll  as  being  four  years  or  over  in  arrear  with 

their  subscriptions.     These  amounted  to  twenty -five,  leaving  at  the  end  of 

the  Session, 

225  Ordinary  Fellows, 

16  Honorary  Fellows, 

19  Corresponding  Follows, 

Total  260  Fellows. 

II.— Accounts. 

An  Abstract  of  the  Treasurer's  Accounts  has  been  circulated  with  the 
Billet  calling  this  meeting.  It  will  be  seen  therefrom  that  the  funds  continue 
in  a  satisfactory  condition. 

VOL.  XIT.  2  Q 
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in.— TiiR  rtentn-ABT.  B 

The  Osnneil  dntplf  wftnt  to  BiiDOUiirc  lh«l  the;  h«vn  trmponirilj  Intt  tiic 
nliwd  MrrleM  otiko  SccraUry.  Tha  lUln  nX  Ur  Kvmuii'i  hmlth  Iwiug  tath 
w  to  DoccBMtAtc  bla  •LMocn  obnw]  for  a  pfrinl,  lie  tondcnd  liii  reaignmlion 
u  Secretary,  Tho  CoancU,  Iidkcvct,  moWiMl  not  to  uupt  Ihia  T««i)[iiiiti[>n, 
111!  KT*Dt*<l  Mr  KruiK  Iran  of  aliiwiicB  fat »  jr-ar,  •ii<l  aptiointml  Mr  Gnno  u 
Acting-Spcietaiy  iloiing  that  timr^.     \\t  Kvatu  aojuioKMl  is  tbU  dcdiion. 

IV.-Coxiirxic*TinKa. 
Tlw  uamWr  uf  Connnanioalioni  nad  befori'  th«  Society  dnrmg  Uat  Scaiion 
«u  Dlnotetn,  of  vbirh  thirtton  arc  to  apptor  in  tho  fort)i<wi»iiig  (lart  of  tli- 
1^  whitb,  it  i*  liopnl,  will  b«  in  tba  hanila  of  Fcltowa  hrtan  ont 
.     Tliia  ]<art  ia  to  b«  illudrtted  b;  eight  plain. 

Is  concliuian,  the  Oonneil  irouUI  iini>ra>  upon  MemWri  the  iiKtMlt;  ot 
iutralndoft  aa  Frlloni  of  tbo  Soviet;,  gBnltemm  who  ar«  in  an;  way  \iMy 
to  iironinln  lt«  tnlriT»l»,  Ki|>iylil1y  Ly  tli*  ixinlribalion  iif  i«ii*ri  oilcnlalvd  lo 
•dfl  to  tli«  raliu  auil  iabiraft  ml  tliB  9«i'i«ty'«  PntnvJitKp. 


For  Ihp  CooDcil, 


liltcil  hh  Atintial  R<>por 
r  th'' SL.-si,!,,  n-erf  Itieii 


'^•^l 


.  F,r,.s..  K.Z.S  :  r,..i. 


\V.    r.lliii,    M  1>.,    K-l;.S  K,  :     R.    H, 
imiti.l    W.    Carlut,    11. D  ,    i;.S,    :     M.ii.ir 


;!     ■■KL-.itlii-rOi...-tvjli..i,s„i„ii  ill,    \VJi,_.-..;  lUiJ-."      I!y  J.  >:.  Ci.u 

i;.,l  ,  K.li.S.  KZS. 
:;.    [.I  ,..i,r,.vti,.ii  nilli   III..  al.,irc  Ml    f;>.i.l.,liii  l  .xliibiti'.l  :.  Collo. 
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MFednesday,  IBth  January  1898.— Robkrt  Kiprton,  Esq.,  F.G.S.,  F.R.S.K., 

Vice-President,  in  the  Chair. 

The  following  gentlemen  were  elected  Ordinary  Fellows  of  the  Society: 
Adamson,  Esq.,  M.A.,  B.Sc. ;  Kenneth  Findlater  Camphell,  Esq.,  C.E., 
on.M.In8tC.E;,  M.S.I. ;  T.  Lewis  Paterson,  Esq.,  M.B.,  CM. 

The  Librarian  submitted  his  Annual  Report. 

The  following  communications  were  read  : 

^.  "The  Chemistry  of  Soils.*'    By  John  Hunteii,  Esq.,  F.C.S. 

^.  **  A  Revised  Description  of  Palccospondylus  Gunni."    By  R.  H.  Traquair, 
Esq.,  M.D.,  F.R.S. 

3.  "Results  of  Meteorological  Observations  taken  at  Edinburgh  in  1892." 
By  R,  C.  MoRSMAN,  Esq.,  F.R.MetS.,  F.R.S.E. 


Wednesday,  \bth  February  1893. — Professor  H.  Alleyxk  Nicholson, 
F.G.S.,  F.L.S.,  President,  in  the  Chair. 

The  following  gentlemen  were  elected  Ordinary  Fellows  of  the  Society: 
Professor  Cargill  G.  Knott,  D.Sc,  F.R.S.K. :  Oustav  Mann,  Esq.,  M.B., 
CM.;  William  Rcid  Tait,  Esq.,  C.E. 

The  following  communications  were  read : 

1.  "Heredity  and  its   Bearings    on    the    Phenomena  of   Atavism."      By 

GusTAV  Mann,  Esq.,  M.B.,  CM. 

2.  "On  the  Identity  of  Ruhccola  Tytlcri,  Jameson  {Mem.  W^'rn,  Soc.,  vii., 

p.  487),  with  Exhibition  of  Specimen."     By  W.  Eaolr  Clarke,  E-sq., 
F.L.S. 

3.  "Lists  of  Foraminifera  and  Ostraroda  from  the  Raised  Sea-Bottom  at 

Fillysido."    By  David  RoRERrsox,  Esq.,  F.L.S.     (Communicated  by 
Jame-s  Brnnir,  Esq.) 

4.  "  Exhibition  of  Professor  Bitschli's  Micro-Photographs."     By  J.  Arthur 

Thomson,  Esq.,  M.A.,  F.R.S.E. 


Wednesday,  I5th  March  1893.--B.  N.  Pea<  n,  Esq.,  F.G.S.,  F.'P.S. 

Vice-President,  in  the  Chair. 

The  following  gentlemen  were  elected  Ordinary  Fellows  of  the  Society: 
Lieut. -Colonel  Fred.  Bailey,  (late)  R.E.,  F.R.O.S. ;  Percy  H.  Grimshaw, 
Esq. ;  Alexander  Macdonald,  E.sq.,  M.B.,  CM. 

The  following  communications  were  read : 

1.  "Some  of  the  Practical  Benefits  resulting  from  Bacteriological  Research." 

By  William  IUt.^sell,  Esq.,  M.D.,  F.R.CP.E. 

2.  *  *  Remarks  on  the  Fossil  Fishes  of  the  Devonian  Rocks  of  Canada. "     Part  I. 

By  R.  H.  TuAQUAiR,  E.sq.,  M.D.,  F.R.S. 

3.  "On  the  Occurrence  of  JrthoMujma  graciJr,  Dawson,  in  tlie  Lower  Old 

Red  Sandstone  of  Perthshire."    By  Robert  Kidston,  Esq.,  F.G.S., 


>iJMi»i  «   ■    I  I       fc^*^i— .  IMmwW:    m  ^ittlM  to  ikt 

r.Ls. 


1I.A.F.K.& 


B.^,  r.aa,  r.K.s.E. 


■  ilfrttl  0«&M7  Mhwa  «r  iLa  Socictj 


II.    BrK.H.Tu«c*a.  b|.  JLR..  LLJ>.,  F.IUi 

ViUiAii  |va«%  £>^,  F  L8.E^  ud  G.  H-  fjikruTU,  E*q. 
1  **TW  Aariit  lAk«  if  EUp.  rOalutt.'    Bj  J«kk>  Dnnis,  lte|.,  uil 

AmiBr*  ffnrrr,  Kai(. 
(,  ■'TWL»»d«wlFinh-VuaOw«a(w«rUKDu)rirt  *TMn«4  lUlabviBb. 
^B        hnO — a«OiW|li  «*aCn|i|lJi.'     Ilr  Tif-ilt-  S.<-rr.  Kw., 

If  '-^^ 


>K-^<I'>N  '.  xxiir. 


.  t;-,„  }-.■-..>.  r.K.s.K  , 


I.'t^.i,  wit!.  Kviiiii-l--. 


,  K..,.,  F.o,:;..  K.i;,; 


Ulemotis  K..|.,  M.ll  ,  C.JI,  ; 
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Gappy,  Esq.,  M.B.,  F.H.S.E. ;  D.  C.  Longdcn,  Esq.,  M.B.,  M.R.C.S.Eng., 
D.P.H.,  F.R.C.S.E. ;  Alexander  Mackay,  Es<i.,  Solicitoiv;  Thomas  Wright 
Parkinson,  Esq.,  M.B.,  CM. ;  Matthew  Scott,  Esq.,  C.E. 

The  Acting-Secretary  read  the  following  Report  hy  the  Council : 

REPORT  BY  COUNCIL,  1892-93. 

I— Membership. 

Daring  the  past  Session  the  number  of  Ordinary  Fellows  admitted  amounted 
to  seventeen,  against  which  have  to  be  placed  seven  resignations  and  three 
deaths,  leaving  a  nett  increase  of  seven  names  upon  the  roll.  The  name  of  a 
Life  Member  whose  name  had  been  inadvertently  allowed  to  lapse  from  the 
roll  has  been  restored.     At  the  close  of  the  Session  the  number  of  Fellows  was, 

233  Ordinary  Fellows, 
16  Honorary  Fellows, 
19  Corresponding  Fellows, 

Totel  268  Fellows. 

II.— Accounts. 

An  Abstract  of  the  Treasurer's  Accounts,  in  printed  form,  has  been  dis- 
tributed with  the  Billet  calling  this  meeting.  It  will  be  seen  therefrom  that 
the  funds  continue  in  a  fairly  satisfactory  condition,  although  the  amount  of 
arrears  is  considerable. 

III. — Communications. 

The  number  of  Communications  read  before  the  Society  during  the  past 
Session  was  twenty,  of  which  sixteen  appeared  in  the  part  of  the  Proceedings 
already  issued  to  Fellows  not  in  arroar.  This  part  was  illustrated  by  three 
plates  and  eight  woodcuts.  Besides  the  papers  read,  objects  of  scientific 
interest  were  exhibited  on  four  occasions. 

With  a  view  to  the  future  early  publication  of  the  Proceedings^  the  Council 
request  Fellows  to  hand  in  their  Communications,  with  the  Illustrations,  if 
any,  complete,  at  the  conclusion  of  the  meeting  at  which  they  are  read,  in 
order  that  they  may  receive  early  consideration. 

IV.— The  Secretauy. 

The  Council  deeply  regret  to  announce  that  they  have  lost  the  valued 
services  of  the  Secretary,  the  state  of  whose  health  continues  such  as  to  dis- 
able him,  for  the  present,  from  carrying  on  the  duties  he  so  successfully  and 
unweaiiedly  performed  for  the  Society.  The  Council  have  adopted  the 
following  Minute,  a  copy  of  which  has  been  forwarded  to  Mr  Evans:— 

"It  is  with  feelings  of  great  regret  that  the  Council  have  received  the 
resignation  of  Mr  William  Evans  as  Secretary  of  the  Society,  on  account  of  ill 
health.  Combining,  as  he  does,  all  the  qualities  desirable  in  an  efficient 
Secretary,  Mr  Evans  has,  during  the  five  years  he  has  held  the  post,  served 
the  Society  well,  and  has  amply  earned  the  admiration,  as  well  as  the  gratitude, 
of  its  Members.  Taking  up  office  at  a  time  when  the  Society  was  just  emerg- 
ing from  a  period  of  financial  depression,  his  wisdom  and  capacity  in  guiding 
its  affairs  has  been  rewarded  by  the  position  of  prosperity  which  the  Society 


»<«•■«- Ms—I 


I 


^ 
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Wednesday,  I7lh  January  1894.— Professor  H.  Alleynk  Nicholson,  F.G.S., 

F.L.S.,  President,  in  the  Chair, 

The  following  gentlemen  were  elected  Ordinary  Fellows  of  the  Society: 
J.  H.  Burrage,  Esq.,  B.A.  (Oxon.);  James  Bell  Dobbie,  Esq.;  William 
Taylor,  Esq. 

A  letter  frow  Mr  Evans  was  submitted,  in  which  he  thanked  the  Council 
for  the  Minute  prepared  by  them  on  his  resignation. 

The  following  communications  were  read: 

1.  ** Obituary  Notice  of  the  late  George  Brook,  F.L.S.,  F.R.S.E."     By 

W.  E.  HoYLE,  Esq.,  F.R.S.E. 

2.  "Obituary  Notice  of  the  late  Charles  Jenner,  F.G.S.,  F.R.S.E."    By 

J.  G.  GooDCHiLD,  Esq.,  F.G.S.,  F.Z.S. 

3.  ' '  On  some  Entomostraca  from  the  Island  of  Mull,  collected  by  the  late 

Mr  George  Brook."    By  Thomas  Scott,  Esq.,  F.Ii.S. 

4.  "River  Temperature.     Parti.     Its  Daily  Changes  and  Metliods  of  Observa- 

tion."   By  H.  B.  GUPPY,  Esq.,  M.B.,  F.R.S.E. 

5.  "Animal  Life  observed  during  a  Voyage  to  Antarctic  Seas."    By  W.  S. 

Bruce,  Esq.    (Communicated  by  the  Secretary.) 


Wednesday,  2\st  February  1894.— J.  G.  Goodchild,  Esq.,  F.G.S.,  F.Z.S., 

Vice-President,  in  the  Chair. 

The  following  gentlemen  were  elected  Ordinary  Fellows  of  the  Society : 
T.  Cuthbert  Day,  Esq.,  F.C.S. ;  D.  R.  Simpson,  Esq. 

The  following  communications  were  read : 

1.  "An  Attempt  to  explain  the  Origin  of  Certain  Organs."     By  J.  Arthur 

Thomson,  Esq.,  M.A.,  F.R.S.E. 

2.  "Meteorological  Observations  taken  in  Edinburgh  in  1893."     By  R.  C. 

Mobsman,  Esq.,  F.R.Met.S.,  F.R.S.E. 

3.  "Penguins:  with  Notes  on  those  of  Erebus  and  Terror  Gulf."    By  C.  W. 

Donald,  Esq.,  M.B.,  CM. 

4.  "  Exhibition,  with  Remarks,  of  Transverse  Sections  of  Carboniferous  Wood 

from  Babcrton  New  Quarry,  Midlothian."    By  James  Bennie,  Esq., 
and  J.  A.  Johnston,  Esq. 


Wednesday,  'Z\st  March  1894.— William  Russell,  Esq.,  M.P.,  F.R.C.P.E., 

Vice-President,  in  the  Chair. 

The  following  gentlemen  were  elected  Ordinary  Fellows  of  the  Society: 
William  Speirs  Bruce,  Esq. ;  Edward  Greenly,  Esq.,  F.G.S. ;  W.  Denison 
Roebuck,  Esq.,  F.L.S. 

The  following  communications  were  read : 

1.  "Obituary  Notice  of  the  late  Rev.  G.  Gordon,  LL.D."     By  J.  Horne, 
Esq.,  F.G.S. 


8  ProcMdinfji  of  the  Soj/al  Phytieal  Society. 

"ThG  KniiUloa  «iid  BiUnahuns  of  the  Eilinbnrftli  Dlilricl. "    Bf  Willuh 

BvASn.  E*|..F.R.S.E. 
"KannrktoD  th«  Ti<«it1br»ii<:)ii*t>i   witli  ftDninnalnitiaii  of  S|«dmoDii. ' 

Br  J.  D.  F.  GiuuniKT,  Kb-i..  rii.l).,  K.Sf, 
"NotM  on  some  OarbdiiireroQi  LAinalUbrauclu,"     I'art  Itt.      tty  J.  G. 

OooivHii-n.  R«4.,  F.O.A,  F.Z.S. 


irflfKombiV,  18W  i4i/ril  1H9<.— J.  fl.  aooDCHiLi),  E«i|..  F.G.S.,  P.2,8., 

Vti.'«-Prenil<-iit,  in  lb*  Cliur. 
I'liD  followiiii;  gcQlloniiin  wu  electoJ  in  Ordioiuy  Kellaw  of  Uie  Sociatjr: 
William  Pattnwu  Si-ou,  &k|.,  C.A. 

Moun  IL  C.  Miliar,  C.jI.,  aoil  KioharJ  tlrowD,  C.A.,  were  re-iip)>aiutcd 
Anilll'irt  for  Ihc  current  bsiuon. 

The  fullowiog  conjiniiiiicktioDs  were  mad: 
1.   "On  thoDiatribotionofTropinl  DiseasM  in  Afrita.  "     Bj  1!.  W.  Fulki}.-, 

Raq.,  M.D.,  F.K.S.E. 
'i.   "Tlia  Lull  J  and  FrMh-Watrr  Croataraa  of  the  DUtricI  around  Kdinbargb. 
Part  ill.— The  CU.I0C01U,"    By  Thumab  Stott.  K*]..  F.L.S. 

3.  "A   Contribation   to   tlie   VsiWlirate   Fi-nna  of  West   Eona-ahitt."     By 

LioKEL  HiNiMAM,  Ehi.,  U.A-i  atid  W.  Eaoi.b  Clarke  &»\.,  F.L8. 

4.  '■  Notes  on  some  of  the  Southern  Whales."     By  Ciiaklris  W.   PitsALi., 

V>|.,  M.ll.,  CM. 


LIST  OF   SOCIETIES  WHICH   BECEIVE  THE 
SOCIETY'S  "PROCEEDINGS." 


Those  Iiistitutions  from  which  Publicatiatis  havr  been  received  in  return  are 

indicated  by  an  asterisk. 


Birmingham, 

Do. 
Cambkidgb, 

Do. 
c1kencr8ter, 
Durham, 
Halifax, 
Lkkds,    . 
Liverpool,' 
Do. 
Do. 
London, 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Manchester, 
Do. 
Do. 
Norwich, 
Oxford, 
Truro,  *. 
Watford, 


Aberdeen,     . 
c0ckburn8patu,   . 
Edinburgh,  . 

Do. 

Do. 

Do. 


ENGLAND. 

*  Philosophical  Society,  King  Edward's  Grammar  School. 
^Natural  History  Society,  Sir  Josiah  Mason's  College. 
'Philosophical  Society. 

University  Library. 
•Editor  of  the  Agricultural  Students*  Oazeite. 

University  Library. 

•Yorkshire  Geological  and  Polytechnic  Society. 
•The  Conchological  Society  of  Great  Britain  and  Ireland. 
•Biological  Society,  University  College. 
•Literary  and  Philosophical  Society. 
•Engineering  Society,  Royal  Institution. 

British  Museum  Library. 
•British  (Natural  History)  Museum,  South  Kensington. 
•Royal  Society,  Burlington  House,  Piccadilly,  W. 

Chemical  Society,  Burlington  House,  Piccadilly,  W. 
•Geological  Society,  Burlington  House,  Piccadilly,  W. 
•Linnean  Society,  Burlington  House,  Piccadilly,  W. 
•Royal  Microscopical  Society,  King's  College. 

Museum  of  Economic  Geology,  Jermyn  Street. 

Editor  of  yature^  29  Bedford  Street,  Covent  Garden. 
•Zoological  Society,  Hanover  Square. 
•Geologists'  Association,  University  College,  W.C. 
•Geological  Society,  36  George  Street. 
•Literary  and  Philosophical  Society,  36  George  Street. 
•The  Owens  College. 
•Norfolk  and  Norwich  Naturalists'  Society,  ITie  Museum. 

Bodleian  Library. 
•Royal  Institution  of  Cornwall. 
•Hertfordshire  Natural  History  Society  and  Field  Club. 

SCOTLAND. 

University  Library. 
•Berwickshire  Naturalists'  Field  Club,  Old  Canibus. 

Advocates'  Library. 

University  Library. 
•Royal  Society. 

Royal  Medical  Society. 


^V^^^B«n 

600            PmK&lingit  of  Ike  RqijuI  Pksfaieai  Socult/.             1 

'lioyal  Scottiak  Sotltly  of  ^rU.                                             ^^ 

Do. 

■llojal  8.»ttl.l>  (kognphiuiil  Society.                                 ^1 

'llotknlval  Sorletir.                                                                   ^H 

ri... 

•H)K>>laa<1  -n.!  Agria;ltii>«1  Hoclotr-                             ^H 

Uo. 

MlBoloKlo.!  S«l.ly.                                                 ^^^M 

<lr.A.«-.», 

IK 

•NfttuiBl  UUtorr  Hodotr.                               ^^^^^1 

H", 

I»o. 

•Au-lmonlM  Society.                                  ^^^H 

IH 

Univxnltr  Lihrju-f.                                                     ^H 

I-iwii.  ,        . 

Ptrthitalie  Hocldy  of  M*lQn1  lllKtnry.                         ^H 

8T  AliDftlwe, 

Unitinily  Ubniy.                                                       ^H 

lUBLANLi.                                                 ^M 

BaLTurr, 

MMonl  Hbtory  »d  Pliilwopbia:  Society                     ■ 

Uuhlue, 

*Itoytl  Iri.h  Aolcmy.                                                      ■ 

Do, 

•lioyal  DiiUln  Socicly.                                                      H 

Do. 

•Itoyil  Gi'oloslcal  Bodily  ur  InUnil.                               H 

HOLLAND.                                                 V 

LlYUKN, 

'Muwum  vxn  NitdriuitB  tiUloitt.                                      ■ 

liTKICCHT, 

aWrREEKLAItO, 

Ha«M(,   . 
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Jena,     . 
Lkipzig, 
Do. 

Do. 
Munich, 
Stuttuaut, 
wurzburg, 


*Medicini8cli-naturwi88eDscbaftIiche  Gesellschaft. 
*Kuniglicbe  Suchsische  GcfiellBchaft  der  Wissenschaften. 

Naturforschende  Gesellschaft. 

Editor  of  the  ZoologUcher  A  nzeiger. 
*KdDigliche  Baicrische  Akademie  der  Wissenschaften. 
*Verein  fiir  Vaterlandische  Cultor  in  Wurttemberg. 
*Physikalisch-medicinische  Gesellschaft. 


Aguam,  . 

IlEKMANNbTADT, 

Pbaouk, 

TlUESTK, 

Vienna, 
Do. 


AUSTRIA. 

*Societa8  Croatica  Historico^naturalis. 
*SiebenburgiHcher  Verein  fiir  Naturwissenschaft. 

KoDigliche-bohmische  Gesellschaft  dur  Wisseuschaften. 

Societa  Adriatlca  di  Scienze  Natural!. 
*K.k.  zoologisch-botanische  GeselKschaft. 
*K.k.  Naturhistorischcs  Uof-Museuni. 


Bologna, 

Milan,  . 

Do.      . 

MODENA, 

Naples,  . 
Padua,  . 

ROMK,      . 

TuiiiK,   . 


ITALY. 

*Accademia  delle  Scienze  dell'  Istituto. 

*Aeale  Istituto  Lonibardo  di  Scienzd,  Lettere  ed  Arti. 

Society  Italiana  di  Scienze  Naturali. 

Societa  dei  Naturalisti. 

Editor  of  the  Zoolof/vicher  Jahresberichtf  Zoological  Station. 
*Societ4  Veneto-Trentiua  di  Scienze  Naturali  residcnte  in 

Padova. 
*Reale  Accademia  dei  Lincei. 
*Keale  Accademia  delle  Scienze. 


Madkid, 
Do. 


SPAIN. 

*Real  Academia  de  Ciencias  exactas,  fisicas  o  naturales. 
Sociedad  espailola  de  Historia  natural. 


COIMBKA, 

Lisbon,  . 


PORTUGAL. 

Bibliotheque  de  TUniversit^. 
*Acadeinia  Real  das  Sciencias. 


Bordeaux, 
Caen,  . 
Cherbourg, 
Paris,  . 

Do. 

Do. 

Do. 

Do. 


FRANCE. 

La  Societc  Linn^enne. 

Soci^te  Linncenne  de  Norniaudie. 
*Societe  Nationale  des  Sciences  Naturelles. 
^Academic  des  Sciences  de  I'lustitut. 

*Societc  Geologique  de  France,  Rue  des  grands  Augustins,  7. 
^Societe  Zoologique  de  Prance,  Rue  des  grands  Augustins,  7. 

Societe  de  Biologic. 

Ecole  des  Mines. 


Brussels, 

Do. 
Do. 


•{ 


BELGIUM. 

*  Academic  Roy  ale  des  Sciences,  des  Lettres,  et  des  beaux 

Arts. 
*Societc  Royale  Mulacologitiue  de  Belgique. 
•SocicUi  Beige  de  Microscopie. 


^ 


■^  n  ■  -hi^aafc^i^M 
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Manitoba, 
Montreal, 
Ottawa, 

Do. 
Toronto, 


^Historical  and  Scientific  Society,  Winnipeg. 
•The  Natural  History  Society. 
•Canadian  Geological  Survey. 
•Royal  Society  of  Canada. 
•The  Canadian  Institute. 


Haufax, 


Nova  Scotia. 
•Nova  Scotia  Institute  of  Natural  Science. 


Brazil. 
Rio  db  Janeiro,    .      Museu  Nacional. 


Capk  Town,  . 


AFRICA. 
South  African  Philosophical  Society. 


Batavia, 

Calcutta, 
Shanghai,     . 
TOKio,  Japan, 


ASIA. 

•Koninklijke  Natuurkundige  Vereeniging  in  Nederlandsch 

Indie. 
Royal  Asiatic  Society  of  Bengal. 
•China  Branch  of  the  Asiatic  Society. 
•Imperial  University  of  Japan. 


Adelaide, 

MELBOUnNE, 

Sydney,  . 

Do.      . 

Do.      . 
Wellington, 


AUSTRALASIA. 

•Royal  Society  of  South  Australia. 

•Royal  Society  of  Victoria. 

•Royal  Society  of  New  South  Wales. 

•The  Australian  Museum. 

•Linnein  Society  of  New  South  Wales. 

•New  Zealand  Institute. 


LIST    OF   FELLOWS, 

As  at  30th  Jane  1894. 


Those  marked  *  are  Life  Members. 


Date  of 
Election. 

1893.     Adamson,  James,  M.A.,  B.Sc,  2  Viewforth  Terrace. 

1893.     Alexander,  John,  M.D.,  L.R.C.P.,  L.R.C.S.,  D.P.H.,  Wick. 

1856.  •Anderson,  J..  M.D.,  LL.D.,  F.R.SS.  L.  &  E.,  F.L.S.,  F.Z.S.,  F.A.S., 

71  Harrington  Gardens,  London,  S.W. 
1872.     Anderson,  James,  135  Mayfield  Road. 

1888.     Ap  Iwan,  Mihangel,  M.  H.,  C.  M.,  Independent  College,  Bala,  N.  Wales. 
1884.     Armitage,  J.  A.,B.A.,  28  Waterloo  Road  South,  Wolverhampton. 
1893.     Bailey,    Lieut -Colonel    Fred.,    {laie)    R.E.,    F.R.G.S.,    F.R.S.E., 

7  Druramond  Place. 

1884.  Baily,  Edwin,  M.B.,  CM.,  Victoria  Crescent,  Oban. 

1890.  Bainbridge,  A.  F.,  18  Clyde  Street. 

1885.  Barbour,  A.  H.  F.,  M.A.,  B.Sc,  M.D.,  14  Charlotte  Square. 
1885.     Banett,  W.  H.,  M.B.,  CM.,  21  Learmonth  Terrace. 

1884.  Beaumont,  Alfred,  The  Red  Cottage,  Blaokheath  Park,  London. 

1880.  *lkddard,  Frank  E.,  M.A.,  F.R.S.,  Zoological  Gardens,  Ix»ndon. 

1875.  Bonnie,  James,  Geological  Survey,  George  IV.  Bridge. 

1881.  *Berry,  W.,  of  Tayfield,  Newport,  Fife. 
1880.  Bird,  George,  24  Queen  Street. 

1891.  Bosse,  Fr.,  Edinburgh  Geographical  Institute,  Park  Road. 

1892.  Bowhill,  Thomas,  F.R.C.V.S.,  921  Sutter  Street,  San  Francisco,  U.S.  A. 
1883.  Bowie,  A.  F.,  16  Duncan  Street,  Newington. 

1893.  Bradley,  0.  C,  M.R.C.V.S.,  41  Elm  Row. 

1876.  Brown,  J.  A.  Hai-vie,  F.Z.S.,  F.R.S.E.,  Duni()ace  House,  Larbert. 

1885.  Brown,  J.  Macdonald,  M.B.,  F.R.C.S.,  Apsley  Lodge,  Grange. 
1860.  *Brown,  R.,  M.A.,  Ph.D.,  F.L.S.,  F.R.G.S.,  Ferslev,  Rydal  Road, 

Streatham,  London,  S.W. 
1891.     Brown,  Richard,  C.A.,  23  St  Andrew  Square. 
1876.  ♦Bruce,  W.  P.,  Kinlcith  Mill,  Currie. 

1894.  Bruce,  W.  S.,  Mabie,  Dumfries. 

1882.  Bryson,  Wm.  A.,  Consulting  Electrical  Engineer,   28   Gray   Street, 

Kelvingrove,  Glasgow. 
1885.     Buckley,  T.  E.,  B.A.,  F.Z.S.,  Rossal,  Inverness 
1894.     Burrage,  J.  H.,  B.A.(Oxon.),  Royal  Botanic  Garden. 
1885.     Burt,  Robert  F.,M.B.,124StroudGroen  Road,  Finsbury  Park, London, N. 
1887.     Calderwood,  W.  L.,  F.R,S.E.,  7  Napier  Road. 


Aurf  of  Fdlvwg. 


18S8.     Comphnll,  Atiilrnw,  llurmali  Oil  Coiniinny,  Itonf^n. 

1893,     C«nii>bFtl,  Ki'DDBlh  FiaOUUr,  C.E.,  Hon.M.Inst.C.E.,  M.S.],,  Town 

Hfttl,  Stockton-oQ-TfM. 
ISea,     C«rllar,   Eilaioiiil   W  ,   IS.Sc,,   H,D.,   Fbydological  Lkbontoiy,  Tha 

LlnivBnitjr. 
U7fl.  'Carmieluul,  Sir  T.  D.  OibMo,  B>rl,,  Costkciai);,  Dotiihiiiton. 
W5S.     Csmithnrn,  W.,  TRS,,  BfltUh  Mii»?mn.  London. 
1!87.     I'Urlcp,  E,  Wiwne.  M.D..  B  Se.(BiUn.).  EIIIiImii  lloivie,  ChestcrBeLJ. 
IS86.     Clarke,  W.  KngU,  F.L.8.,  Miuuniii  uf  ScIaucb  and  Art. 
1S93.     C'lcmaiu,  O.  Kroeal,  M.IV,  CM.,  lIospilBl.  Lauaocaloii,  TaxniBiiia. 
\mz.    CMtw,  n.,  F.B.S.E.,  ntcuUen  lianw,  Pnith. 
1381,    CooV.  C,  W.S..  llGtt«tKingStrcot. 
18ST.  'Corke.  fl.  C,  F.R.S.,  17S  High  t^IrtwC,  SouUmniptoii. 
18BB.    rorelnrjibirn.,  0«otKi>  9.,  KSc,  10  8l  Konin'a  TiTraow. 
1871,     Crawrurd,  W.  C,  M.A.,  Ix>ckl)>rtoii  Gardeni,  SUtofonl 
1802.     0«kyiui,  Juhn  Raclir,  H.A.,  acolonirftt  Jtiirvty,  Omrgc  IV.  [tri-lgo- 
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